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NEW, FI iS The SET-LOK eliminates adjusting tools! 
SE F -Ujp Revolutionizing slow tedious mailing operations by 
automation was not enough...gathering as many as 








t 8 items, inserting them in envelopes in any order de- \ 
SIMPLI ‘ sired, opening and closing flaps, moistening, sealing, 
—— - 4 E D . printing, counting, stacking, all at the high continuous 


speed of up to 6,000 envelopes per hour...still was 
not enough! 


Now, PHILLIPSBURG’s new SIMPLIFIED INSERTER 


Model 7200 does so much more, in even less time with 

less effort...up to 7200 cycles per hour. 

It is with pride that we can say...there is no other in- 
M0 DEL 7200 serting and mailing machine like it. And we invite you 

to see the new Simplified PHILLIPSBURG INSERTER 

Model 7200. Write for complete information or call 


our nearest office for a preview right at your desk, in 
close up realism, in full color. 
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adjusting feature... 

@ REDUCES SETTING-UP TIME 

@ PERMITS |FASTER CHANGE-OVER 

@ SIMPLIFIKS INSERTING OPERATIONS 






FINER PRODUCTS THROUGH IMAGINATION 





Bell & Howell Company 
PHILLIPSBURG INSERTERS 


14 E. Jackson Boulevard, Chicago 4, Illinois 
Available through Bell & Howell Canada, Ltd. 


Circle no. 1 on reader service card. 








> YOUR 
PERSONAL 
SUBSCRIPTION TO 


DATA 
PROCESSING 


will save you from having to share a copy with other persons in your 
organization. This means you get your copy directly and before it has 
been “clipped” and otherwise defaced by others on the routing list. 


ORDER NOW on the postage-free card below 


v 


FIRST CLASS 
PERMIT NO. 13600 


DETROIT, MICH. 


BUSINESS REPLY CARD 


No postage stamp necessary if mailed in the United States 
Postage will be paid by— 
GILLE ASSOCIATES, INC. 


22nd FLOOR BOOK TOWER 
DETROIT 26, MICH. 








>» YOUR 
PERSONAL 
SUBSCRIPTION TO 


DATA 
PROCESSING 


will save you from having to share a copy with other persons in your 
organization. This means you get your copy directly and before it has 
been “clipped” and otherwise defaced by others on the routing list. 


ORDER NOW on the postage-free card below 


v 


For subscriptions to 


DATA 
PROCESSING 


Please enter the following subscription: 


[] One Year (12 issues) $7.50 [_] Two Years (24 issues) $13.50 


NAME—_____ ee FALE 
Please Print 


COMPANY 
OO 
CITY 


(] PAYMENT ENCLOSED C} NEW 


SUBSCRIPTION 
[) SEND BILL 


C) RENEWAL 








DATA 
PROCESSING 


Volume Three * Number Twelve 


President and Publisher, FRANK H. GILLE 
Vice President and Editor, ALAN D. MEACHAM 
Assistant to the President, ROSEMARY DORR 


Editorial Department 
Managing Editor, EDITH HARWITH GOODMAN 
Associate Editor, VAN B. THOMPSON 


Contributing Editors: RAY MARIEN, 
JOSEPH R. DE PARIS 


Production Manager and Art Director: 
DOUGLAS E. HOLDAWAY 


Research Associate, EMILY G. KOPPITZ 
Research Assistant, JUDITH VAN SCHAACK 
Editorial Assistant, NANCY GEMMETE 


Business Department 

Advertising Manager, GLEN UNDERWOOD 
Circulation Manager, PATRICIA A. McGILLIVRAY 
Assistant Circulation Manager, ALICE B. CARR 
Sales Promotion Assistant, PATRICIA WETHINGTON 


oO Oo GO 


® Published monthly by 
AMERICAN DATA PROCESSING, INC. 
formerly Gille Associates, Inc. 
22nd Floor Book Tower 
Detroit 26, Michigan 
WOodward 2-8040 


EDITORIAL AND CIRCULATION OFFICES 


22nd Floor Book Tower 
Detroit 26, Michigan 
WOodward 2-8040 


ADVERTISING OFFICES 

MAIN OFFICE 

22nd Floor Book Tower 420 Market St. 

Detroit 26, Michigan San Francisco 11, Calif. 
WOodward 2-8040 DOuglas 2-3899 


520 Fifth Ave. 2112 Jackson St. 
New York 36, N. Y. Dallas 1, Texas 
YUkon 6-5352 Riverside 8-5293 


1417 Georgia St. 5809 Lincoln Ave. 
Los Angeles 15, Caiif. Chicago 45, Illinois 
Richmond 7-6561 LOngbeach 1-5284 


Subscription rate $7.50 per year, United States 
and possessions and Canada; other countries 
$8.50 per year. Single copy 75¢ when available. 
Send subscription correspondence and change of 
address to American Data Processing, Inc., 22nd 
Floor Book Tower, Detroit 26, Mich. Subscribers 
should notify publisher promptly of any change 
of address, giving old and new addresses, in- 
cluding city postal delivery zone. If possible, en- 
close address label from recent issue of maga- 
zine. Allow six weeks for change to become 
effective. 

© 1961 American Data Processing, Inc. All rights 
reserved. 

Also publishers of DATA PROCESSING Annual 
(Applications and Reference Guide) and Data 
Processing Handbooks, and Equipment Encyclo- 
pedias. Second class postage paid at Detroit, 
Michigan. 

DATA PROCESSING is also available in a micro- 
film edition from University Microfilm, Inc. 313 
N. First St., Ann Arbor, Mich. 


DECEMBER « 1961 








OBSERVATIONS... 


from the publisher 


NEW PUBLICATIONS 


DATA PROCESSING EQUIPMENT ENCYCLOPEDIA, after 
a year of concerted editorial activity, has emerged 
as the only authoritative reference on all phases of 
data processing hardware — from edge punched and 
plate embossing devices through all varieties of 
punched card and electronic computer and related 
equipment. 


Within a week after release of the Encyclopedia 
one of the nation’s leading accounting firms an- 
nounced that they would discontinue their own re- 
search activities and install a set of Encyclopedia 
in each of their 34 branch offices instead. A Japanese 
organization has also installed 25 sets. 


Close on the heels of the publication of this hard- 
ware reference,we are now pleased to announce the 
editorial completion of two significant software 
references. 


1. Data Processing WIRING GUIDE 
Wired Programming for Punched Card 
Equipment. 


2. COMPUTER APPLICATIONS Handbook 


Case Studies of Business Uses of Electronic 
Computers. 


These two research achievements are in the final 
stages of production and scheduled for early release. 
Both are permanent cloth bound volumes in the style 
of the Equipment Encyclopedia. They further com- 
plete the library of software already served by our 
looseleaf punched card applications handbooks. 
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AUTHORS 


WILLIAM. L. HOOKER (Control 
Standards for Punched Card Equip- 
ment) is with the supervisory control 
standards section of United Aircraft 
Corporation—Pratt & Whitney division. 
From 1944 until 1948 he was associated 
with the Bush Manufacturing Com- 
pany, as supervisor of methods and 
labor standards. His previous experience 
includes being engaged as a_ public 
accountant in a CPA office. He is a 
member of the National Machine 
Accountants Association. 


ROBERT W. PARSONS (Installation 
Management by Exception) is installa- 
tion manager for Mele Manufacturing 
Company, Inc. of Utica, N. Y. The past 
and future growth of the firm into 
expanded lines of merchandising, from 
jewel boxes to key cases, electric shaver 
boxes, and other products, has created 
a need for faster and better machine 
data processing. Mr. Parsons, who has 
been in data processing since 1953, 
previously held the position of instal- 
lation manager for Central Markets, 
Schenectady, N. Y. 


JOHN A. POSTLEY (Current Trends 
in Business Data Processing ) is Director 
of Information Services at Advanced 
Information Systems Company, Los 
Angeles. He has a B.A. in mathematics 
from the University of California-L.A., 
and has undertaken extensive graduate 
work there in the fields of accounting, 
finance, philosophy, formal logic, and 
mathematics. 

Beginning his career in 1948 at the 
Institute of Numerical Analysis of the 
National Bureau of Standards as as- 
sistant supervisor of computing, he 
subsequently became head of the com- 
puting department for Northrop Cor- 
poration, Hughes Aircraft, and RAND 
Corporation, respectively. In 1960 he 
helped form the Advanced Information 
Systems Company. 

In January, 1960, McGraw-Hill pub- 
lished his Computers and People, the 
first book to explore the relationship 
between information systems and the 
people they serve. 

Mr. Postley is chairman of the Spe- 
cial Interest Group on Business Data 
Processing of ACM, associate editor of 
Computing Reviews, honorary ACM 
Lecturer for 1961-62, a member of The 
American Society for Public Admin- 
istration, and a member of the teaching 
staff in the extension division of UCLA. 


DARYL D. WHITE (Predated Checks) 
is employed by FIF Management Cor- 
poration, principal underwriter for 
Financial Industrial Fund, Inc. and 
Financial Industrial Income Fund. The 
data processing department plays a 
leading role in providing investors in 
both Funds the assurance of immediate 
up-to-date investment account informa- 
tion. All individual records are main- 
tained through the use of IBM data 
processing equipment with the main 
unit a 305 RAMAC Tape System. @ 
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Your Computer is Wasting Time and Money! 


[unless it’s asynchronous | 
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SYNCHRONOUS 


Synchronous computers waste time waiting! 














ASYNCHRONOUS 


The PI 2000 Series. the only asynchronous computers. work full t 


HOW MUCH TIME DO THE 
PHILCO 2000 SERIES 
COMPUTERS SAVE? COMPARE: 
Typical processing rate: 639,000 
pieted ese Sad . - e asted al additions per second, including 

access time. 
B a O ‘ N00 Serie ere 6p Access time: 0.5 microsecond. 
Multiple processing capability: up 
to seven instructions simultane- 
d Operatlo 14s E E e pe 0 ously through four-way process- 





— ing. Multiplies time saving by four. 
A - Typical problem: Invert a 100 x 
2 p O Op d O dl O 8 O * d © = 100 matrix. 
Computation load: 1 million 
0 0 0 ore abo 2 0 On atio and - Se and 1 million 
Time: only 50 seconds! 
3 o 2000 Serie e O 2 ono omp e toda 
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Computer 
Time 


Available 


for 
Data Processing 


Time is presently available on 
704 Computer, 8K core — 8K 
drum type, and peripheral 
equipment. 

Arrangement can be made for 
utilization of equipment, at a 
rate of $115 per hour, includ- 
ing operator. 


For information, contact: 
Mr. Richard Nunn 
Wright Aeronautical Division 


CURTISS-WRIGHT 


CORPORATION 


Main and Passaic Streets 
Wood-Ridge, New Jersey 


Telephone: PRescott 7-2900 




















Versatility 


COMMENTS 


Dear Sirs: 

Congratulations on your excellent 
editorial in the August 1961 issue 
of Data Processing. Your efforts 
to stimulate interest in science 
education are greatly appreciated by 
those concerned with promoting 
scientific investigations by students. 
Here in San Diego, the outstanding 
climate of industry-education co- 
operation has provided quite gen- 
erously both manpower and material 
resources for many facets of our 
school science program. Individual 
counseling of students with scien- 
tists, engineers and technical people 
along with the supplying of surplus 
materials has been very effective in 
increasing the number of student 
science projects in our secondary 
schools. 

We hope that your message will 
stimulate even more good school- 
community relations in San Diego 
and everywhere throughout the 
nation. 

S. L. Giuliani 


Assistant Supervisor 
Secondary Mathematics and Science 
San Diego City Schools 


Port-a-punching 
White Plains, New York 


Dear Sirs: 

I enjoyed very much Mr. Roger T. 
Biringer’s article, “Port-A-Punching 
for Data Processing,” which ap- 
peared in your September, 1961 issue. 
We are always pleased to know that 
others find our products and services 
suitable for many applications. 


W. L. Ellis 
Manager, Supplies Marketing 
IBM Data Processing Division 


Fire safety for computers 
Boston, Massachusetts 


Dear Sirs: 

Thank you very much for sending 
us the copy of your September issue 
with the article on our electronic 
computer standard. 

This is of tremendous assistance in 
posting people in the industry on the 
development of such a guide. 

Devel Richardson, Manager 


Public Relations Department 
National Fire Protection Association 
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men Zy33 A gpECIAL-PURPOSE CARDS OF EVERY KIN 


SNAP TAB SETS—CARBON INTERLEAVED 


Whatever types of cards your business requires— 
whether ‘standard or special-purpose— you can secure 
them with dispatch from Ansell-Simplex. All will re- 
flect the precision, the quality that only long experi- 
ence, conscientious attention to detail, and modern 
equipment and materials can produce. 

Services include: multi-color printing (up to three 
colors, both sides), perforating, die-cutting, number- 
ing and binding, and magnetic ink imprinting and 
pre-punching. Card lengths can be varied as desired. 


Discover for yourself why difficult-to-please firms 
continually rely upon Ansell-Simplex skills and serv- 
ice. Write today for complete information and a free 
set of samples illustrating Ansell-Simplex versatility. 
Over 20 years service to tab card users 


Circle no. 4 on reader service card. 


ANSELL-SIMPLEX TICKET CO. 
2834 W. Chicago Avenue, Chicago 22, Ill. HU 6-7631 
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e you're weary of matching: one assembler instruc- 
tion per one machine language instruction 


e you're spending half of your machine time trans- 
lating compiler programs into machine language 
programs of questionable efficiency 

© you're using up time and money with hunt-and- 
peck machine language debugging and reprogramming 


e you're tired of seeking, teaching or even becoming 
a bilingual programmer—fluent in both problem and 
machine languages 


e you're fed up with programming methods that are 
cumbersome, time-consuming and costly 





Then, you’ll be interested in Burroughs B 5000, a 
new kind of information processing system which 
is the result of a total departure from traditional 
computer design concepts. A system in which 
software dictates equipment designs and specifi- 
cations to bridge the communication gap between 
man and machine. 


As a problem oriented system, its software capa- 
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bilities accept ALGOL and COBOL statements 
directly because its logic matches the logic of 
problem-language programming. Instead of an 
instruction-address-instruction-address sequence, 
there’s a continuous flow of instructions with table 
references when addresses are required. Addresses 
are independent of instructions. 


The system language is designed to implement the 
problem language for extremely rapid translations 
allowing program translation each run. Object 
programs, as efficient as those written in machine 
language, can be created far faster than with the 
most advanced conventional computers. 


The need for the programmer to know both problem 
and machine languages is eliminated. Now for the 
first time, the programmer is free to concentrate on 
the processing problem itself. Free of the gymnas- 
tics he used to employ to make his problem 
acceptable to the machine, he merely states the 
problem and the Burroughs B 5000 provides an 
efficient, rapid solution. Burroughs—TM 


Burroughs Corporation, Detroit 32, Michigan 








Burroughs Corporation 





Circle no. 5 on reader service card. 











Now business machines can “talk” over telephone lines 























DATA-PHONE service makes it possible. It’s the new Bell System development that lets you 
send business data over regular telephone lines, at regular telephone rates. DATA-PHONE 
service converts either card-punched or taped data into a special language which can 
be sent by telephone at speeds up to 1600 words per minute. It speeds data collections 
from branches, improves customer service, promotes more efficient, more profitable opera- 
tions. Like to know more? Just call your Bell Telephone Business Office and ask for a 
Communications Consultant. He’ll bring you 
complete details. No obligation, of course. 








BELL TELEPHONE SYSTEM Circle no. 6 on reader service card. 
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Four leading Russian technical journals for 1961 are translated 
and being published by ISA under a grant in aid from National 
Science Foundation. 

Using Autonetics Recomp II computer, Pacific Optical Corporation 
has been able to advance optical design considerably. 

Bell Telephone Laboratories report a new form of crystal of sili- 
con, so thin they are semi-transparent ribbons; these may have 
important implications for semiconductor devices. 

C-E-I-R, Inc., has opened a new analytical services and data pro- 
cessing office in Dallas, which will use their Houston install- 
ation of 7090/101 combination. 


IBM reports first nine months’ net earnings were $152,887,977; 
$5.55 a share. This is up close to 35 million over 1960, and 
up from $).3 a share 

Data Processing Services of Alexandria, Virginia reported total 
sales of $100 thousand since May 1, 1961. 

Bell & Howell Company third quarter sales and earnings are hnignest 
in their history, up over records of 1960. 

Standard Register third quarter volume and earnings about same as 
1960; net income $2,048,212, $1.93 a share. 

Electronics Associates, Inc. totalled $669,000 after taxes for 
first nine months of 1961, a 4.5 percent increase over corres- 
ponding 1960 period. 

ITT's report shows an increased nine months’ earnings of 
$23,930,259 ($1.48 a share), with the third quarter net 
income up almost half a million dollars (7 cents a share). 

Litton Industries’ final report for 1960-61 fiscal year shows 
after tax earnings to be $10,158,323, about 36 percent 
increase over the previous year. Per share earnings were 
$2. 30. 

NCR's first three-quarters for 1961 were up 15 percent over 
1960 periods; net income was up 10 percent (after taxes) 


to $13,28,86), or $1.69 a share. 


Glens Falls Insurance Company has installed an IBM 1,01 to handle 
statistical and financial data in its home office; this replaces 
their previously used 650. 

Mallinckrodt Chemical Works has installed an RCA 301 system at its 
St. Louis headquarters, initially for general accounting and sales 
analysis, later for scientific operations, inventory control and 
production scheduling. 

Honeywell's twenty fifth 800 went to Philadelphia Electric Company 
to be used for billing, engineering, and general accounting. 

Chase Manhattan has accepted delivery of a Cummins ODP Sorter. 

Menasco Manufacturing Company, aircraft landing gear maker, will 
control financial and production requirements with their new 
RCA 301 system. 


(continued on next page) 





ORDERED ass oe Lighting & Power Company will get a Univac III early in 
1963. 

Trans World Airlines has ordered the airline industry's first inter- 
continental reservations system from Teleregister. This $6.5 
million Teleflite system is scheduled for operation in slightly 
over a year. 

First Camden National Bank & Trust Company is awaiting additional 
ODP equipment from Cummins-Chicago. 

Australia's Department of Defense will install two Honeywell 800s 
at its EDP Proving and Training Center at Canberra sometime 
during mid-1962. 


MILITARY The Naval Propellant Plant in Maryland is using an RCA 501 computer 
and Interstate Electronics data gathering unit to produce more 
efficient solid rocket fuels. 

The Department of Defense has ordered an S-C 020 Computer Micro- 
film Recorder from General Dynamics/Electronics. The unit will 
translate coded information from an IBM 7070 into graphs, curves 
and alphanumeric recording on 35 mm microfilm. 

The Air Force Office of Scientific Research (AFSOR) has awarded two 
million dollars in basic research grants and contracts since 
September. The most recent awards went to 3 universities, 
colleges, non-profit research institutions and industrial labora- 
tories in the U.S. and two Canadian universities. Total awards 
so far this fiscal year have been 79 basic research grants valued 
close to three million dollars. 


EDUCATIONAL Datex Corporation employees are going to school to increase their 
knowledge in their work, keep up with new developments, and 
increase chances for promotion. Almost all the courses are 
college-level. The corporation's tuition refund program pays 
one-half the cost where tuition is charged or one-half the cost 
of books at schools where the employee-student does not pay tuition. 


FOREIGN Radio Corporation of America and International Computers and Tabu- 
lators Limited of England have signed two multi-million dollar 
agreements. One contract is for the sale of electronic data pro- 
cessing systems, for which ICT has placed an initial order of 50 
RCA data processing systems with an option to purchase an addi- 
tional 50 systems. The second agreement is for the mutual exchange 
of patent licenses for the equipment. 

This is the second such agreement within a month that RCA has 
signed, the first was with Compagnie des Machines Bull of France. 
These contracts constitute the largest commercial sales of 
electronic data processing equipment ever made. 

Elliott Brothers Limited (London) has contracted with North American 
Aviation, Inc., to purchase six complete Verdan computers and 
six sets of component parts for assembly in England. Delivery 
of computers and components will begin in 1962 and will be 
completed by March, 1963. 

Standard Register has added a new foreign associate, Formularios 
Standard of Central American of Guatemala. 

Electronic Associates, Inc. has formed a subsidiary in Aachen, 
West Germany, to handle sales of its instrument line in that 
country. 
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Data Processing 


Business and scientific-engineering data processing similarities 


THE LINE between business data processing and 
scientific and engineering computing today has 
become as sharp as a melted marshmallow. For 
every task which can be clearly classified as “‘busi- 
ness data processing” or “scientific computing,” 
there are potentially tens or perhaps hundreds of 
tasks which contain the elements of both. 

Upon what does this distinction really hinge? 
By making possible the rapid performance of arith- 
metic operations, computers have already permitted 
us to employ new methods involving extensive 
scientific and engineering calculations, totally im- 


By John A. Postley 
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possible without them. Now as we begin to move 
into the sphere of data processing for business 
management, it is becoming evident that entirely 
new methods of business operations and manage- 
ment are also possible. These new business methods 
are based on the essentially non-arithmetic capabil- 
ities of computers. The notion of arithmetic or 
non-arithmetic processing represents one meaning- 
ful way to classify problems as to scientific and 
engineering or business data processing. 

But while new triumphs in scientific computing 
have been derived from a sound base of mathe- 
matical theory and research, no such base exists in 
the business field. The principles of accounting and 
record keeping operations are reasonably well- 
defined for non-computer-oriented systems. But 
these principles must undergo substantial revisions 
when we consider the prospect of applying them to 
data processing equipment, a prospect totally un- 
thinkable in the days when the principles were 
developed. When we add to this the fact that there 
exists no theory relating the many segments of 
business data processing systems to one another, 
and the further fact that management planning 
and operations research offer whole new vistas of 
application, it would seem clear that our approach 
to business data processing on a comprehensive 
basis must be to return to fundamentals. Thus, a 
second dimension in the classification of scientific 
or business data processing is the presence of well 
developed mathematical and engineering theory for 
scientific information systems and the almost com- 
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plete lack of a fundamental theory of business 
information systems. 

A third point of view by which information sys- 
tems can be classified as scientific or business data 
processing systems is that of the behavioral scien- 
tist. The behavior of people who operate and use 
the system in a computer-oriented environment 
looms as a major aspect of successful information 
systems for business, while it is usually a minor or 
non-existent factor in most systems for scientific 
use. These behavioral considerations involve psy- 
chological, sociological, and organizational factors 
which reflect the new role of the computer as an 
organizational element with which these people 
must interact. 

If, then, we use the term “business data proc- 
essing” not to refer to complete systems but to 
refer to particular aspects of systems which em- 
phasize non-arithmetic processing, which lack a 
fundamental theory as a basis, and which involve 
an interaction among people and between com- 
puters and people (and not everyone need agree 
that only “business” data processing is contained 
in this definition), then vital work is underway at 
the present time in these basic business data proc- 
essing aspects. To illustrate the kind of work now 
in progress, consider three current projects which 
seek to advance business data processing theory 
and application techniques on a broad base. 


Generalized information retrieval: 
non-arithmetic processing 


This effort described here has resulted in an 
operating information retrieval system designed 
to obtain data and to prepare reports from any 
variety and any number of magnetic tape files. The 
system is designed to solve the problem created 
when reports must be prepared from any of a group 
of related but non-standard magnetic tape files. In 
order to avoid the construction of a separate in- 
formation retrieval and report generation routine 
for each such file, a single system to handle all 
requirements is necessary. 

The system operates on magnetic tape files of 
any physical and logical character. The informa- 
tion for the reports is acquired by automatic re- 
trieval of portions of records in these files which 
meet criteria specified by the requestor. Simul- 
taneous preparation of reports in response to a 
large number of unrelated requests is the major 
feature of the system. Alternatively, reports re- 
flecting information in any or all of the magnetic 
tape files in the system can be prepared upon 
request. 

The requirements to accomplish these objectives 
are: a) a dictionary for each file, containing infor- 
mation related to the structure, format, content, 
and size of the records in that file; b) requests 
which specify criteria for selection of information 
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from records and which specify the content and 
form of each report desired; and c) the generalized 
information retrieval and report preparation 
system. 

The files on which the system operates can be 
completely incompatible as regards sort sequence, 
record format and length, file structure, etc. The 
dictionary contains three sections: the file section; 
the records section; and the symbol section. The 
file section contains information about the physical 
records on tape; the record section contains infor- 
mation about the logical records in the file; and the 
symbol section contains information about the data 
fields (symbols) in each record type. 

The request form contains two kinds of infor- 
mation: the search criteria necessary to identify 
the records required, and the report specifications 
which describe the content and format of the de- 
sired printed report. Each search criterion specifies 
the name of a data field to be examined, a specific 
value, and a relationship of that data field to the 
value. Four levels of and/or logic supplement this 
relationship, with multiple criteria permitted at 
each level. 

The report prepared by the system is completely 
specified by the requestor. A request may specify 
information from any data fields in the files, printed 
in columns across the report page in any order. The 
report sequence is completely flexible as is the 
ability to summarize specified data fields for major, 
intermediate, or minor totals. Any combination of 
printing or suppression of printing of report data 
is also available. Non-standard column headings 
may be specified by the requestor if he does not 
wish standard report column headings to be printed 
automatically. 

In the operation of the generalized information 
retrieval system, the dictionary and the request 
specifications are read into the processor and are 
used by the program to compile a separate retrieval 
program for each request. The master file(s) to be 
searched is (are) read, one record at a time, and 
this program compares the search criteria of each 
request against the record. When the criteria of 
any request are satisfied, the program extracts the 
data fields required for preparing the report and 
writes them on a report tape. After the complete 
file has been examined in this fashion, the report 
tape is sorted to separate the several reports and 
to sequence each one as specified in the correspond- 
ing request. A report for each request is then 
prepared according to the remaining report 
specifications. 


This system has been programmed in essentially 
similar form for the IBM 1401 and 7090 computers. 
Its ability to prepare reports from any files created 
for these machines removes completely the require- 
ment for special routines for non-standard files. 
The applicability of the logic of this system to any 
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magnetic tape, magnetic disk, magnetic card, film, 
or similar file, suggests that further development 
will produce a completely general solution to this 
type of information storage and retrieval problem. 


Information system design: data processing theory 


The second example deals with the development 
of new techniques for the design of information 
systems. These techniques are useful to define, plan, 
synthesize, and implement a total information sys- 
tem. The techniques involved have been tested by 
application to large inventory control and financial 
accounting systems. Based on this proof of feas- 
ibility, further development and refinement are 
underway to broaden their scope of application and 
to gain facility in using these system design 
methods. 

The techniques developed include procedures of 
essentially three kinds: 1) procedures for defining 
systems; 2) a procedure for using any problem- 
oriented language (e.g., COBOL, ALGOL, TAB- 
SOL) so as to make it more nearly independent of 
any particular information processing facility; 
3) a procedure for manipulating the assignment 
of facilities and system tasks to points in the 
system so as to provide an optimum assignment. 

Based on these procedures for system definition 
and the specialized use of problem-oriented lan- 
guages, a mathematical model has been developed. 
This model will: 1) determine every allowable 
assignment of individual operations to logical points 
in the system such that all operations necessary to 
solve the problem are accomplished at some point 
for each such assignment; 2) calculate the cost 
and efficiency of each information processing facil- 
ity to solve the portion of the problem assigned to 
each point in the system for every assignment of 
operations to point; 3) select the best solution at 
each point for each assignment of operations to 
points according to cost and efficiency criteria at 
the points; 4) compute the cost and efficiency of 
the total] system solution comprising the best point 
solutions for each assignment, and rank these sys- 
tem solutions according to the criteria of system 
cost and efficiency; and 5) provide information 
pertaining to alternative assignments of tasks to 
points and alternative choices of facilities at 
points to enable an analysis of the relationships 
which exist in a particular problem among these 


alternatives. 
The techniques developed in this project serve 


three fundamentally different purposes, depending 
on the objectives of the user. The first purpose is 
to provide an integrated means to achieve both the 
design and the implementation of large informa- 
tion systems; thus these techniques provide the 
means to achieve preliminary system design and 
equipment selection, and detailed system program- 
ming and implementation through a continuous 
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process which eliminates wasted effort resulting 
from special studies not employed in the final sys- 
tem. The second purpose is to provide techniques 
to facilitate the system definition and problem 
specification; these techniques introduce rigorous 
methods of defining the problem in terms of its 
component operations and specifying the effective- 
ness of potential equipment in terms of these same 
operations; in this way, the complete performance 
of these design tasks on a common basis for any 
information system problem, large or small, is in- 
sured. The third purpose is to estimate the effect 
of alternative assumptions or plans about system 
or problem characteristics on the cost and effi- 
ciency of the resulting information system; these 
techniques permit an evaluation of such equipment 
alternatives as additional tape units, the substitu- 
tion of random access storage for tape storage, and 
the use of high speed vs. slow speed printers. They 
further permit a determination of the relative sys- 
tem cost of such problem characteristics as more 
stringent time, frequency, and volume requirements 
pertaining to the same basic system tasks. 


Simulation: behavioral factors 


The third example deals with behavioral factors 
in business data processing. 

The requirement for information systems in- 
volving human processes is encountered more fre- 
quently as the computer technology advances. The 
dependence of information systems on competent 
equipment design, manufacture, and programming 
has long been recognized. Yet these systems reflect 
a growing dependence on behavioral characteris- 
tics of the people who operate and use the informa- 
tion system and on organizational characteristics 
which form the system environment. Such con- 
siderations are especially important in achieving 
the objectives of information storage and retrieval 
systems now widely proposed for the implementa- 
tion of many business-type processes. This im- 
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portance derives from the change in the role of 
the system operators and users (decision makers) 
usually implied by such systems. 

The purpose of this study is to examine the 
effects of these behavioral considerations on the 
attainment of the objectives of such information 
systems, particularly when this behavior is a major 
consideration as with document classification and 
searching operations. As a result, techniques are 
sought which will enable the system designer to 
anticipate problem areas which may be encountered 
in the implementation of a particular system. The 
study postulates that behavioral and organizational 
considerations can be assessed in terms of a limited 
number of factors. It is further postulated that the 
degree of success in the change to a particular 
information system in a given organizational struc- 
ture can be predicted on the basis of these factors. 
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The study will attempt to identify measurable 
behavioral factors and to establish the relation- 
ships among these factors within the organiza- 
tional structure definirg the relationship among 
the people concerned. This is accomplished by 
measuring the behavioral orientation of the people 
and then by examining the operation of the 
simulated information system in a Management 
Training Laboratory. Particular organizational 
structures and their information systems are thus 
simulated in the environment of the laboratory. 
People and machines, representing those which 
will comprise the real situation, are participants in 
the simulation. The simulation is designed to place 
stress upon the information system with respect 
to the behavioral factors and their related organ- 
izational structure; as a result, their effects on the 
objectives of the system can be observed. After 
several iterations of this process, an analysis of 
the results permits a determination of the effects 
as functions of the behavioral factors in a given 
organizational structure. From this analysis, pre- 
dictive techniques for estimating success in imple- 
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mentation of information systems are developed 
and the simulated environment is employed again 
to test the predictive abilities of these techniques. 


The use of the method of simulation provides an 
essential test bed in which to study the behavioral 
and organizational conflict situations so character- 
istic of a change from manual information systems, 
which tend to be flexible and fit people’s idiosyn- 
crasies, to automated information systems, which 
tend to be rigorous and constrain people’s 
behavior. The specially constructed Management 
Training Laboratory, which will be utilized on the 
study, includes complete facilities for observing 
and recording experimental results. It thus enables 
the creation of simulated information systems in 
which the study factors can be controlled and 
their effect recorded for subsequent analysis and 
evaluation. 


In an area in which the importance of its objec- 
tives has only recently been recognized, this inter- 
disciplinary study seeks to provide a research 
framework for investigating this vital problem of 
the effects of behavioral and organizational char- 
acteristics on information systems. Within this 
framework, an attempt is made to determine the 
specific probable effect of behavioral factors in 
particular organizations on the success of change 
toward an automated information system in that 
organization. And finally, an attempt is made to 
establish a quantitative relationship between some 
of these factors and effects. The importance of 
these effects to future automated information sys- 
tems, and to their business, industrial, and gov- 
ernmental users, has been established by several 
researchers. This effort to establish mathematical 
relationships between behavioral orientation and 
its effect on system performance attempts to sup- 
plement intuitive judgment of these matters with 
empirically supportable facts. 


Closing the gap 


The effort to develop the basic foundations of 
business data processing is underway from almost 
every conceivable point of view. Most computer 
applications in business today represent piecemeal 
attacks on specific company problems which con- 
tribute only slightly to this goal. Other information 
processing studies are merely theoretical treat- 
ments of complex problems, untested by application 
to real life conditions. Nevertheless, by combining 
the work underway to develop basic theories and 
fundamental procedures for modern information 
systems with the experience gained from the actual 
implementation of day-to-day problems, we can 
look forward to the day when the gap between our 
vast hardware capability and our limited theoreti- 
cal foundation for business data processing is 
narrowed significantly and for the benefit of all 
concerned. 
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FULL SPEED AHEAD WITH THE BENDIX G-20 COMPUTER SYSTEM 


The old nautical term has a new computing significance, thanks 
to the over-all system speed of the BENDIX G-20. Here is a 
modern, solid-state computing system whose high speed is not 
limited by input/output operations. 

Blending high computational speeds with high input-output and 
transfer rates, the G-20 eliminates data handling bottlenecks... 
allows through-put (the full input-compute-output cycle) to occur 
at the maximum speeds of all system components. Magnetic 
tape transfer occurs, for instance, at 120,000 8-bit characters 
per second—search is performed at twice that speed. Double 
transition recording, high packing density, and the elimination 
of tape skew errors with a unique deskewing buffer provide 
unmatched tape system speed and reliability. 
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Helping the magnetic tape units assure input/output to match 
main frame speed is the BENDIX Data Communicator, allowing 
simultaneous transfer of data over as many as four channels at 
120,000 characters per second each. This simultaneous capa- 
bility—plus the rapid tape transfer rate—cuts conventional 
sorting and file maintenance times in half... provides an effec- 
tive transfer rate of 480,000 characters per second. 

That's why, with the Bendix G-20, your scientific, engineering, 
or business data processing can move ‘‘full speed ahead.”’ 
Investigate the capabilities of the proven G-20 computer. Write 
for Bulletin BSP-05611. 


Circle no. 7 on reader service card. 





Bendix Computer Division Gendix” 


DEPT. I- 36 LOS ANGELES 45, CALIFORNIA 
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© 1961 ROYAL McBEE 


GET YOUR SALES REPORTS WHILE THEY’RE STILL FRESH...WITH 
A LOW-COST ROYAL McBEE SYSTEM TAILORED TO YOUR NEEDS 


Supply your management with sales information — 
faster, more accurately, more completely. In no time at 
all, a Royal McBee Keysort® System breaks up mul- 
tiple-line invoices into sortable media. What’s more, 
the system involves little or no recopying of figures. 
Less writing, fewer forms, increased 
accuracy. And sales facts are sent to 
management while they’re still pertinent. 
With low-cost Royal McBee systems, 
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they’re still ‘‘fresh’’ enough for decisive action. 
Adaptable to the needs of any size business. We 
don't sell you a system. We develop the system that 
you need. For over 50 years, our representatives have 
been solving business problems with flexible Royal 
McBee equipment. Your Royal McBee 
man will be glad to discuss a low-cost 
system tailored to your needs. Why not 





call him? Or write to Royal McBee Cor- 
sales reports can be analyzed while  sPgciALists IN BUSINESS MACHINES poration, 850 Third Avenue, N.Y. 22, N.Y. 
ROYAL McBEE CORPORATION 
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Effects of Computers on Personnel 


By Edith Harwith Goodman, Managing Editor 


Roundtable discussion of education, retraining, and responsibilities by various strata of 
society: educational institutions, employers, unions, government, equipment manufacturers 


November DATA PROCESSING carried the first re- 
port on aRoundtable conference on the effects of data 
processing on personnel. Participating in that discus- 
sion, held at the MeGregor Memorial Conference Center 
in Detroit and sponsored by DATA PROCESSING, 
were: Professors Albert Blum and Einar Hardin, Mich- 
igan State University; John Diebold, John Diebold & 
Associates, management consultants; H. B. Douglas, 
Office Employes International Union; Adrian A. Fla- 
koll, special assistant to the Deputy Secretary of Labor, 
Washington; Dr. Arvid W. Jacobson, ACM’s chairman 
of the Committee of Responsibility of Computer Users; 
Paul M. Pair, NOMA; Everett E. Roll, Detroit Edison; 
and John C. Thomson, Hardware Mutuals-Sentry Life 
Insurance Company, Wisconsin. Chairman of the Round- 
table was Alan D. Meacham, editor, DATA PROCESS- 
ING. This issue continues the report. 
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THE TYPE OF EDUCATION necessary to meet the 
rapid technological change was given considerable 
attention. 

As Dr. Jacobson remarked, “For the first time 
education has become the social problem. And every 
sector of society should be more concerned with 
this problem; it has to be tackled on some coopera- 
tive basis. Management associations, the unions, 
and individuals must be more concerned with our 
education than we have ever been. 

To what extent can we enhance the human 
capabilities? 

The dilemma created by the need for both 
broader educational background and specialization 
was conceded to hinge on undergraduate college 
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work in liberal arts, with specialization coming at 
the graduate level, for those going to college. 
Another horn of the dilemma involves those who 
do not continue their scholastic efforts after they 
graduate from high school, and having little back- 
ground are not prepared for much of anything. 
The unfortunate plight of those who drop out 
before even finishing high school was also touched 
upon. 

The increasing educational span for some and 
the lack of it for others creates the gap, growing 
wider, between the skilled and the unskilled. This 
deteriorating situation is something we cannot 
afford at a time when more and higher skills are 
needed as our society grows technically more 
proficient. 


Mr. Rou: From the limited experience I have 
had, I see this data processing field as pro- 
ducing a somewhat wider gap between the 
top jobs and the lower level jobs with a 
greater number in the lower level, and fewer 
at the top. There doesn’t seem to be a tran- 
sitional setup of jobs in between which can 
carry the person up to the higher level. 

It does seem that there is a little wider 
gap now than there normally was in the 
manual, clerical operations, and it may be 
a job to bridge the gap. 


However, Dr. Jacobson felt that there would not 
be congestion at the top, rather there is an in- 
creasing need for top people without a sufficient 
number being qualified. 


MR. THOMSON: The gap is going to be between 
the great majority of society and the un- 
skilled and uneducated. That is an area that 
will continue to shrink, and eventually it 
poses a fairly serious problem. If they are 
uneducable and cannot be taught, then in 
the society of the future, it becomes fairly 
rough. 


Mr. PAR: There is a void and a gap between 
the technician, the punched card data proc- 
essing manager who knows the machines 
and can operate them, and the computer 
man. There is no communication between 
them. That should not be, but it does exist. 


MR. FLAKOLL: The need for expanded special- 
ization at different levels is something to 
consider. I agree with the need for broader 
education, but am thinking in terms of 
the junior colleges and technical school 
curriculum. 

For instance, in California, this has been 
demonstrably true. The capability to train 
technical level people in the larger metro- 
politan areas such as Los Angeles has in- 
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duced a good deal of expansion and bringing 
of new industry, particularly in the elec- 
tronics field. 

So this becomes sort of a spiralling thing. 
The individual who becomes a technician 
has a very good chance, through manage- 
ment sponsored ‘and local college or junior 
college programs, to go on while he is 
working to even higher degrees, perhaps 
becoming an electronics engineer. 


. THOMSON: One of the handicaps — and this 


concerns the problem of teaching automa- 
tion skills at the vocational level — is the 
problem of getting the machines. They can 
get a typewriter without much difficulty; 
they can get an adding machine, but when 
they get into the computers they are in 
rough shape. There is a place where busi- 
ness could reach out and help. 


FLAKOLL: That is a good point. At San Jose 
State College a machine was donated for 
research and specifically to train college 
students in the use of the computer. 

To what extent this has been done I don’t 
know, but certainly there is an area where 
the manufacturer can provide a good deal of 
assistance to the local community. 


THOMSON: Business itself is not on a three- 
shift basis. Businessmen might conceivably 
make machine time available to students. 


BLUM: At New York University the class 
in data processing meets at midnight. 


HARDIN: This is found more and more. Cer- 
tainly the University of Michigan, Michigan 
State and Wayne State are equipped with 
various equipment for training in this area, 
but the problem comes up at the smaller 
schools which cannot afford this type of 
equipment. 


THOMSON: Out of the metropolitan areas 
especially. 


Pair: At Boston University they are re- 
quiring their majors in Business Admin- 
istration for a master’s degree to have some 
familiarity with the machines, not techni- 
cally but in a survey course to see what they 
can do. That is a step in the right direction. 


PaiR: The Federal government subsidizes 
certain high school educational training pro- 
grams. One is called Distributive Education. 
In Chicago, about 20 of 50 high schools have 
Distributive Education programs with the 
youngsters taught in school. The instructors 
find places for them to do part time work. 
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. concerned about the counselling programs 
across the nation in our high schools, even 


in our junior colleges. 
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. Parr: NOMA is concerned about the 


counselling programs across the nation 
in our high schools, even in our junior 
colleges. 

Counsellors are usually a product of 
liberal arts institutions and an academic 
rather than a business background. As I 
see them function — and I know many 
of them — they tend to counsel to their 
own institution selfishly and personally. 
They say, “Go to college.” But they do 
not finish the story by going into the stu- 
dent’s ability, the parental background, 
the environment in which that boy or 
girl is reared, the parents’ thinking. 
They do not direct the child into careers 
in business, and to change their thinking 
NOMA tried an experiment. 

Last May NOMA helped sponsor in 
our Washington, D. C. chapter an all day 
Saturday program entitled Counsellors 
Workshop In Education. They invited 60 
counsellors from high schools and junior 
colleges in the entire Washington area 
to that all day program. They also had 
businessmen there to spell out the careers 
in business, the white collar jobs. 

At the end of the day, they asked each 
counsellor if she would express her 
opinion in writing, and received a very 
gratifying response. 

One counsellor said: “I had no idea 
that there were such careers for my 
seniors.” 

NOMA has put this pilot program into 
printed form and is providing it to every 
chapter across the country. 


MR. 


PAIR: I am on the Office Management 
Association Board in Chicago and chair- 
man of our education committee. We 
are making plans to make quite a big 
thing out of seeing if all of the counsel- 
lors in the Chicago area cannot have 
their horizons broadened. We cannot 
broaden their experience, but we can 
broaden horizons so they will actually 
help that individual boy or girl, to chan- 
nel him into business training, and I am 
not speaking of private schools in any 
sense. I am speaking of business educa- 
tion beyond the high school level: junior 
college, four year collegiate schools of 
business and business colleges. 

We are really working at this, and 
NOMA wants help, your help, because 
you are businessmen, and you are lead- 
ers. That is our attempt to solve this. 


THOMSON: John Gardner’s introduc- 
tion to the report in 1961 centered sub- 
stantially on this question. 

He mentioned the panic with respect 
to getting kids in college, and how a dis- 
service is done to a child if it is not 
within his capacity, and spoke about the 
multitude of other forms of education 
that would be desirable. He heavily em- 
phasized the need for counselling and 
made a strong pitch to public education 
to get in touch at the high school level. 
The idea is that this can be a continual 
stimulation to a furtherance or to build- 
ing an educational concept, even to those 


(continued on next page) 
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who do not complete their high school 
education. 


FLAKOLL: The subject of school counsel- 
lors and the problems encountered there 
is a national problem. Here is an area 
where industry can very effectively as- 
sist the educational community in terms 
of bringing these career counsellors into 
the business, or factory, or establish- 
ment on a periodic basis. To expose them 
not only to what is new in terms of occu- 
pations, but also to the social structure 
and feelings that are generated within 
a business establishment. This is a very 
important understanding for them to 
have when they are trying to impart 
counselling to students who do not have 
any real awareness of the problems that 
are encountered. 


. Rou: We do that at Detroit Edison. We 


bring in a group of high school counsel- 
lors for a couple of weeks. 


MEACHAM: Is this a recommendation 
that this group could make to the data 
processing industry? This is primarily 
what we are interested in — some sort 
of concrete recommendation to alleviate 
the situation. 


FLAKOLL: I would go a little farther and 
suggest that perhaps some of the educa- 
tional establishments might give certain 
credit for this kind of experience. One 
of the problems counsellors are faced 
with, just like other teachers, is that 
they have to pile up an X-number of 
additional credits for education subjects 
in order to get their advanced degree, 
to qualify for administrative positions 
later. A school counsellor does not need 
to know why the machine does what it 
does, or how it is put together to make it 
do an operation, as much as what it can 
do and how it is done. 


DOUGLAS: I think our recommendation 
should be moré to the familiarization 
with the use of the machine than with 
the manufacture of it. 


THOMSON: It is at the user level that 
the instruction and association with 
education should take place. 


MEACHAM: These recommendations 
should be referred back to our respective 
organizations for action. 





. we must respect our plumbers and 


our philosophe rs, because neither our pipe Ss 
nor our ideas will hold wate r without them. 


JOHN C. THOMSON 








MR. THOMSON: There is a good quote by 
John Gardner, president of Carnegie 
Foundation, that we must respect our 
plumbers and our philosophers, because 
neither our pipes nor our ideas will hold 
water without them. 

I am working hard to beef up the 
liberal arts curriculum at the college 
level. The problem divides itself into two 
very distinct categories. 

It was Drucker who said that the best 
training for management is poetry, and 
possibly French poetry at that. We see 
this at MIT, at Harvard, throughout 
the leading educational institutions in 
this country, a realization that at the 
undergraduate level it is far better to 
broaden the base of education. To liber- 
alize it and to generalize it rather than 
to make an effort at specialization. We 
must leave to the professional schools 
and the graduate schools the task of 
really hitting hard at the top level. 

The other problem is those who do not 
go to college. It requires a great deal 
of effort to improve and broaden the 
base and effectiveness of our vocational 
training. 
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Retraining 


From Congressman Lesinski’s statement: 


Generally speaking, Federal agencies plan 
conversions to electronic data processing 
with considerable care, usually feasibility 
studies are made before any contracts are 
signed. 


In hearings held by our Subcommittee on 
Office Automation and Employee Job Se- 
curity, the principal problem which emerged 
was neither education nor training, although 
these are important, but rather, the problem 
of communication and information. We 
found that when agency heads start talking 
about conversion to electronic data process- 
ing, the employees begin to worry about 
their jobs — often unnecessarily — as it 
turns out. 


It is very important, therefore, that em- 
ployees (both in government and industry) 
be kept fully informed about management’s 
plans during the entire conversion process 
— this procedure will save many later 
problems. 


A memorandum, ADP — Something to 
Cheer, Not Fear, was used within the In- 
ternal Revenue Service to assure their em- 
ployees about the conversion program. Two 
paragraphs from this paper, to a consider- 
able extent, summarize our position on the 
subject. 


‘We are living in a day of change. The 
IRS for its part is dedicated to doing every- 
thing reasonably possible to enable its 
employees to adjust to these changing con- 
ditions without hardship to themselves or 
their families. The road to success in this 
instance, however, must be a two-way street. 
Our employees must be willing to accept the 
challenge of the times and do their part by 
accepting the opportunities for retraining 
and reassignment that arise. For some of 
these opportunities will take the form of jobs 
in other branches or divisions of the district 
offices. In other cases employees will have 
the chance to transfer to the service centers 
where they will be able to find new and in- 
teresting fields for applying the knowledge 
and experience they have gained in their 
district assignments. 


‘I hope then that you will look upon ADP 
not as a threat to your jobs, but recognize it 
for what it really is — a sound and promis- 
ing program for strengthening the tax 
system and one in which you have every 
possible opportunity to play a personal part.’ 
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BLUM: This is a tremendous area for adult 
education, for education outside of the 
school, for those who will be displaced and, 
therefore, should have the opportunities to 
go and be trained. Some of you are already 
working in this field, and this is an area 
obviously that the data processing industry 
ought to help in. You can’t learn to operate 
a computer until you get at it somehow. It 
is expensive, and this is not entirely the 
responsibility of the school system. It is in 
terms of counselling and in terms of the 
whole field of adult education. The school 
systems cannot be expected to solve all of 
these problems. 


JACOBSON: One problem I would like to 
point to is that of in-service people and the 
questions relating to reaching them, and 
what sort of training should be provided for 
these people. 

We hear of vocational education, general 
education, and what have you. We must be 
mindful of the fact that these in-service 
people must be given basic education. There 
is no royal road to these things. We are up 
against a very difficult new technology, and 
we simply have to reach these people and 
get them to hit the books again. 

This is the critical problem. 


. THOMSON: Would you define basic 
education? 
JACOBSON: Today the most critical area of 


basic education relates to quantitative and 
logical concepts, methods and skills. 


HARDIN: I would like to draw attention to a 
couple of things which have not been men- 
tioned, one in the field of training. We have 
a great need for psychological studies of the 
attitudes of persons towards undertaking 
training, the attitude change which accom- 
panies training, and attitudes of employers 
towards persons to be trained. 


THOMSON: This is the place where society 
lifts itself by the boot straps and it is going 
to take a tremendous change in the concept 
of education. 

There is a desperate need to get every 
man, woman and child interested again in 
reading. 

The duty cannot be delegated entirely to 
the Federal government, a great deal of it 
rests with education first, and second, with 
an improving corps of management people, 
people who do have imagination to innovate. 


(continued on next page) 
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Replying to a question of how many people could be trained for computing: 


Dr. JACOBSON: There is no absolutely docu- 


mented answer to that. When I taught 
in industry I came in contact with people 
who had no training prior to coming to 
the trade school and the engineering 
school. I am an optimist. J feel that the 
human mind is extremely wonderful, a 
capable thing. I don’t think we have 
scratched the surface. I have seen people 
actually go through a transformation 
over a short period of time. 

We are here concerned with the quan- 
titative type and logical type of thing. 
When I mentioned that I think mathe- 
matics education in our high schools was 
in a sad state, which fortunately is 
being improved, likewise the language 
area, this is not a reflection of innate 
incapability but rather of poor teaching; 
a wrong emphasis on values. Instead of 
having one hour, five days a week, on 
family living, and two hours a week in 
physics, we could very profitably change 
them about and have two hours a week 
on family living and perhaps five hours 
a week on physics and mathematics, and 
language and history — basic subjects. 

This is one of the great problems, and 
we have made progress in this area. 

I want to make another remark per- 
taining to my own field of mathematics. 
I have felt that the teaching of mathe- 
matics has been extremely mechanistic, 
and the teachers have been poorly 
trained. Coaches have been teaching 
mathematics, and they have somehow 
communicated their fear or dislike for 
the basic subjects, not only math but 
the other subjects as well. 

Secondly, the American mathematical 


‘fraternity for the past 30 or 40 years 


. not an innate incapability but 
rather poor teaching; a wrong emphasis on values. 
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has felt that the only respectable aspect 
of mathematics was the abstract pure 
type, and anyone who was concerned 
with the real problems of business and 
industry had his hands soiled, and was 
looked down upon. 


In other words, mathematics was not 
properly related to the actual problems 
of society and the individual. 

Today mathematics has become the 
practical science, the practical art, by 
virtue of the computer, by virtue of the 
various models that we now have in 
social sciences which have been devel- 
oped. I suppose they have interacted, 
and we are now faced with a large sector 
of our population being pretty illiterate 
in the field of quantitative and logical 
ideas and skills. 


Mathematics is not esoteric. May I 
give one case history? 

I had a person come to me just a year 
ago; he had a degree, he had learned 
several languages. He was working in a 
computing installation in an industrial 
firm, and he had acquired a tremendous 
inferiority complex towards mathemat- 
ics. He said he never could learn it. 

I persuaded him to take our basic 
math sequence, and he went through that 
from high school algebra through cal- 
culus in six to eight week terms. His 
attendance record improved, no problem; 
his work performance improved beyond 
comparison. He is a much more efficient 
and a happier employee. 

We have to dispel this foolish notion 
that certain areas are beyond the capa- 
bility of average individuals. This is one 
of our serious problems. 
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Responsibility 


Responsibility was attributed by the participants 
to various segments of society for diverse phases 
of the problem. Mr. Roll felt that the equipment 
manufacturers had an obligation to warn customers 
of problems which they may face other than the 
technical problem. 

“Tt isn’t their job necessarily to tell the customer 
that he has to keep these people on or anything like 
that, but he can alert them to the fact that there 
are these social and psychological problems that 
may be run into. ... They are not just selling hard- 
ware ... they are selling a system, and a system 
has got to be operated by people. It isn’t going to 
work unless people are acclimated to doing the job, 
and not resisting the change.” 


Mr. DIEBOLD: The individual has a good deal of 
responsibility here also, each individual. 
This is true in every walk of life; a person 
has a definite responsibility. 


Mr. ROLL: Management has to motivate him to 
accept that responsibility, too. The educa- 
tional institutions have the responsibility of 
research and to keep in touch with the needs 
of industry. 


Dr. Blum wondered what happens when a new 
branch is opened away from the old establishment; 
is it the responsibility of management to move the 
workers? 

To which Mr. Douglas replied that the union 
insisted on seniority rights, but ran into a problem 
where older workers did not want to learn a new 
job. He attributed slowness in automating office 
work to the expense involved which included, for 
responsible companies, not only the actual installa- 
tion costs but also retraining, retention of people 
until attrition kept actual discharges from occur- 
ring, and physically moving people and goods to 
new locations. 

Dr. Blum mentioned the immediate fact is that 
there is some kind of technological unemployment 
at present and it is a basic issue for the individual 
unable to find a job. 


Dr. JACOBSON: I am the chairman of the Com- 
mittee of Responsibility of Computer Users, 
in ACM. As we have heard many times, 
technological advancement and man’s mani- 
fold increase in power also imply a corres- 
ponding increase in the social responsibility 
of man. We must begin to have a stronger 
feeling for our brothers. 


Mr. Pair: A few months ago, Time magazine 
had a page entitled The Automation Jobless, 
and they used a good phrase there: “Not 
Fired — Just Not Hired.” 


DECEMBER ~« 1961 


Mr. ROLL: The fact that most of us have at- 
tempted to do these things with a minimal 
effect on people is evidence that industry 
does realize its responsibility in this area. 

This does not take care of the people that 
we didn’t hire, that slack has to be taken up 
somewhere. 

I would like to see industry, education, the 
social researchers, and the manufacturers 
have a chance to solve some of these prob- 
lems before the government jumps in with 
both feet, and we could do a great deal in 
that direction. 


Dr. Hardin said that much depends on how gov- 
ernment acts in stimulating the economy so that 
more jobs are created. He felt that retraining was 
predicated on a high level of employment and 
that only the Federal government could provide 
a general stimulus to the economy, that state 
governments were not big enough to do so. 


MR. FLAKOLL: There are a lot of questions that 
haven’t really been answered with reference 
to the research that is necessary before a 
vast federal program on retraining can be 
embarked upon, especially, retraining for 
what? 


From the report of Congressman Lesinski came 
this statement of responsibility. 


I would like to make only one point on 
this subject. In the Federal government 
we have felt that the responsibility for a 
smooth conversion to EDP lies principally 
with management, which, after all, stands 
to benefit most from automation. 

In our Subcommittee Report on the Use 
of EDP Equipment in the Federal Govern- 
ment, released last August, we made the 
following recommendations: 

‘Retraining to equip with electronic data 
processing skills should be made available at 
government expense to employees scheduled 
for displacement. The provision should be 
made sufficiently in advance of conversion 
to enable employees who are qualified to be 
retrained to obtain first consideration for 
the new jobs. 

‘When there is a displacement of em- 
ployees resulting from conversion to elec- 
tronic data processing, the agency should 
impose a freeze on hirings in those grades 
for which the displaced employees can 
qualify within the agency. 

‘Transfers to other jobs of employees dis- 
placed by electronic data processing should 
be effected on the broadest possible basis — 
to other parts of the agency, other agencies 
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in the locality, and other localities. When 
necessary, the government should take steps 
to assist employees to obtain jobs in private 
industry.’ 


other place to be an unemployed something 
else somewhere else. 

This is the biggest role that government 
can play, in obtaining this information, 
making it available, and then requiring 





Federal legislation efforts to aid in retraining on 
a national level were put off when Congressman 
Holland’s Manpower Bill was shelved in the Rules 


management to go along with it. It is a 
pretty big order. 





Committee. 


Mr. DouGLas: Basically, the problem is the over 
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all loss of clerical jobs as a result of automa- 
tion; although I recognize that we are going 
to have a vastly increased group of pro- 
fessional people, the clerical job will not be 
there. 

We have to find a formula for the com- 
panies that are consolidating, centralizing 
their accounting, information and paper- 
work; they completely do away with entire 
establishments. Their employees are the 
people that are going to have problems in 
finding a job — and this is a tripartite 
responsibility between management, labor, 
and government. 

Because of the type of system that we live 
under, competitive business, management of 
individual companies is going to continue to 
strive to be in a better economic position 
than competitors. 

So there will have to be some sort of reg- 
ulation or assistance through the Federal 
aid for moving people, retraining them, 
and knowing in advance what to retrain 
them for. 

There is no sense in retraining a punched 
card operator on some other job that is no 
longer in existence, and moving him to an- 
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FLAKOLL: We have a national problem to 
be concerned with. The Federal government 
has a responsibility. They have carried it out 
in part, to date, in dramatizing some of the 
issues that confront the entire population. 

The next step is to define the problem to 
the fullest possible extent. This has not yet 
been done. 

The Federal government has a real role 
to play in terms of sponsoring certain types 
of research in this effort. 

The individual citizen must be made 
aware of this as his problem, not just from 
a standpoint of national goals, but in terms 
of the exploitation of his own potential to 
the fullest degree. 

There is a challenge for industry, both 
the data processing equipment manufactur- 
ers and business in general, to assist edu- 
cation and the local educational facilities. 

There has been a tendency in the past on 
the part of business to criticize, as far as 
education is concerned, without being con- 
structive in assisting the educational com- 
munity in strengthening itself to meet the 
challenge. 

As far as the whole community is con- 
cerned, this is where the battle is going to 
be won or lost, as far as our entire national 
structure is concerned. s 


When 10 men of varying backgrounds and experience, each with an 
exposure to the complex relationship between people and equipment, sit 
down together and discuss a universal problem, they can start a chain re- 
action. Like a stone dropped into a lake, the results of the suggestions 
made at this first Data Processing Roundtable can be far reaching. 


Because the relationship between man and machine is so complex, 
and this technological revolution has only begun, it was difficult to obtain 
a clear statement of the problems and firm points towards their solutions. 


It is a credit to the Roundtable participants that they accomplished 
their task in such a highly competent and informative manner. 

We wish to publicly thank these men for interrupting their busy 
schedules and travelling many miles to participate in the Roundtable. 


The Editor 
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Is your computer tape truly clean? 


(If so, you must be using Ampex) 


Ampex is the first truly clean computer 
tape! It’s produced in a controlled atmos- 
phere, under the most rigid precautions. 
Every roll must pass intensive electrical 
and physical tests before packing. 

Then, when Ampex engineers are al- 
most sure it’s perfect, they take another 
step to insure it’s truly clean. They 
“bathe” it in a special chemical bath that 
removes all extraneous matter that might 
cause even a “temporary dropout.” 

But that’s notall. Every inch of Ampex 
Computer Tape is digitally checked to 
make sure every reel is completely error- 
free before it leaves the plant. What’s 
more, it’s tested on systems compatible 
with those it will be used on. 

Another thing about truly clean 
Ampex tape is that it keeps your system 


cleaner, too! The exclusive Ferro-Sheen 
process insures a smooth, clean surface 
that reduces headwear and oxide build- 
up ...so you have less costly downtime 
for cleaning! Ampex performs better and 
runs cleaner than any other tape! 

Some people say we take excessive 
precautions in making sure our tapes are 
truly clean and error-free. But this is the 
kind of deliberate excess that makes prod- 
ucts superior enough to be called Ampex, 
a name that’s known for perfection! 

To test Ampex superiority, compare 
our computer tape, at 556 BPI, against 
any other tape made. See for yourself 
what Ampex can do! 

Incidentally, as you may have guessed, 
it just naturally follows that our Instru- 
mentation Tapes are the finest available! 


AMPEX MAGNETIC TAPE PRODUCTS 


Opelika, Alabama Circle no. 10 on reader service card. 
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THE NAME “REAL-TIME” describes computer oper- 
ation that is simultaneous with an event, such as 
controlling and altering the trajectory of a missile 
in flight. Until fairly recently, real-time systems 
had been used chiefly for military and industrial 
purposes. 


The United States Air Defense Command’s well 
known SAGE (Semi-Automatic Ground Environ- 
ment complex) system uses real-time computers to 
analyze the air situation at any point in time. Sum- 
mary information from each of 22 input locations 
is sent to the central computer in Colorado, where 
findings are tabulated, recorded, and distributed. 

The Strategic Air Command also uses real-time 
computing, as does the Signal Corps in the Army 
European Command. 

Industrial process control is also being done by 
real-time computers in such industries as public 
utilities, chemical manufacturing, petroleum refin- 
ing, and iron and steel manufacturing. 

There has been a trend to planned developments 
and new applications of real-time computing in 
commercial data processing. Now that the reliabil- 
ity of computers is guaranteed 24 hours a day, 
seven days a week, they are feasible for a con- 
stantly increasing number of uses. 


Real-time commercial projects 


The first major commercial installation was in 
airline reservation systems control. Seat availabil- 
ity, sales, cancellations, and flight data of all types 
are constantly ascertained and executed by com- 
puter. Capabilities now exist for handling the com- 
plete passenger record, including the passenger’s 
name and address, and the handling of complete 
airline logistics problems. A reservation agent needs 
only to press a few buttons on his agent set (an 
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Savings Bank Automation with 
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input-output device to the central computer), and, 
within a matter of seconds, an accurate up-to-the- 
minute reply is made by computer. 

An operation of this type has been contracted 
between IBM and American Airlines. IBM’s Sabre 
system is composed of two IBM 7090 computers 
and associated equipment. The annual rental charge 
is $5,000,000, and it is expected that by the end of 
1963, all cities in the American Airlines system 
will have hookups with the central computer. 

One of the most significant new applications of 
commercial real-time computing is in the field of 
banking. For example, one of the largest mutual 
savings banks in the United States has recently 
purchased a $2,000,000 UNIVAC 490 real-time on- 
line computing system capable of handling 800,000 
accounts — and expandable to handle 2,000,000. 
The bank now has 570,000 accounts. 

The bank estimates that savings in operating 
expenses will pay for the UNIVAC and also give 
the bank approximately $1,830,000 in 10 years. 
The system will reduce teller time and clerical 
costs. Tellers will no longer have to do any filing 
or card-searching. They will not have to move from 
the teller window. A great deal of the bank’s filing 
will be completely eliminated. In addition, of course, 
the speed with which this new system handles 
transactions will decrease the time depositors wait 
at tellers ’windows, even at dividend and luncheon 
periods. 

In effect, all savings accounting will take place 
automatically, while the customer is standing at 
the teller window. 


How system was selected 


Selection of this system came as a result of an 
extensive study undertaken by John Diebold & 
Associates, Inc., retained by the bank as consult- 
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ants on the project. The process of selection is 
interesting in a number of ways. 

It was first determined that the equipment chosen 
would have to be an “on-line” system. That is, one 
in which the tellers, the processor, and depositors’ 
records are all interconnected by an electric com- 
munications system. Transaction information, 
passbook updating, and account record change are 
all accomplished at once, with no recording on an 
intermediate document. 

An off-line system would have been less expen- 
sive to install and operate, and probably would 
have achieved savings over present data processing 
costs; but the off-line system would have little or 
no effect on banking floor operations. 


The off-line system would use the recorded results 
of depositor transactions as input to a processor 
and return depositor information to the banking 
floor for reference and use in transactions. Thus, it 
would accomplish only part of what the on-line 
system is capable of doing. The off-line system 
would have saved on card processing, but there 
would still be need for people at each branch to 
integrate information. The off-line system is not 
as current, not as adequate. No saving at all would 
be made on the time for a teller’s transaction. 

The important advantages of tne on-line system 
are that it allows depositors to bank at any one of 
the bank’s branches and at any window in the 
branch; it significantly speeds up the banking 
transaction, thus making it possible to serve a 
greater volume of depositors without a proportion- 
ate increase in cost; it makes possible completely 
current savings account activity reporting. An off- 
line system would have provided none of these 
advantages. 

Equipment proposals were made by IBM, RCA, 
NCR, and Remington Rand. The selection of equip- 
ment was based directly upon adequacy as an 
on-line savings account system. 

Having established that the use of an on-line 
savings system would give the bank an important 
competitive advantage in customer service; and 
that it would also give the bank the system flexibil- 
ity needed to continue improving customer service 
and to expand its depositor base without further 
major systems changes, a group of seven system- 
selection criteria was set up. 

The criteria were: 

Reliability — the system must work as close to 
perfectly as possible. 

Speed — the system must carry present and 
future workloads, and improve on the time now 
necessary to do so. 

Expansibility — the system must be able to absorb 
future growth, with a minimum of expense and 
disruption. 

Flexibility — the system must be adapted to 
changes in systems requirements because of policy 
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changes or growth. 

Manufacturer capabilities — the system must be 
provided by a manufacturer who can furnish a 
high quality of service and who will grow with 


the bank. 
Ease of operation — the system must be operated 


by bank personnel with minimum effort and mini- 
mum special requirements. 

Cost — the system must be available at a reason- 
able cost. 

All four of the manufacturers met each of these 
criteria. The decision was based upon which com- 
pany satisfied the criteria, particularly the most 
important criteria — e.g., reliability, flexibility, 
speed — with the highest degree of efficiency. The 
selection of the Remington Rand equipment was 
also influenced by the fact that the company pro- 
posed the only system specifically designed for 
on-line operations. 


How it operates 


In the bank’s new UNIVAC 490 system a central 
computer will simultaneously control transactions 
at tellers’ windows in each of the bank’s five 
branches. Each teller will use a UNIVAC Unisaver 
Teller Set, about the size of a typewriter, to trans- 
mit deposit and withdrawal information to the 
computer. The Unisaver utilizes regular leased-line 
voice-channel facilities. Up to 4,096 teller sets may 
be used in a single system. 

The Unisavers are similar to the agent sets used 
by airlines. An amount keyboard is utilized to sup- 
ply numerical information, i.e., account numbers, 
old balance, amounts of deposit and withdrawal, 
and code numbers. All keys are automatically 
cleared at the completion of each transaction. 

The teller inserts the passbook in the Unisaver, 
presses the proper keys, and the transaction is 
electronically transmitted to the centrally located 
computer, where all records are maintained on 
high-speed random-access drums. 

The computer instantly updates the customer’s 
record and transmits the current transaction, plus 
any earned dividend since the customer’s last visit 
to the bank, back to the Unisaver. Data travels at 
a rate of 1,200 bits per second. 

When multiple transactions take place, the book 
is automatically positioned for printing the next 
entry. The book is ejected from the Unisaver when 
the last line of information for a transaction has 
been printed. 

Where more than one line is printed, the pass- 
book is repositioned by the Unisaver, which then 
informs the computer to transmit the next line. 

A journal tape automatically duplicates all bank- 
book entries. Thus, in the event of computer failure, 
the teller sets can operate independently. The teller 
machine calculates the transaction and enters the 
result in the customer’s passbook; it records the 
transaction on the journal tape, which is reinserted 
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to update the computer as soon as the machine is 
again in operation. 

Reliability is, however, prerequisite to any on- 
line system. Failures are very rare and usually 
predictable beforehand. Two servicemen will be 
permanently posted at the site so those failures 
which are not foreseen and averted will be taken 
care of immediately. The overall percentage of 
reliability of the system is very high — something 
above 98 percent. It is difficult to arrive at any 
exact figure, because most failures are corrected 
before they ever happen. 

The system is capable of handling 50,000 cus- 
tomer transactions per hour. Since only a slight 
fraction of this capacity will be needed, the 
machine is programmed to handle various other 
off-line computing concurrently. In a matter of 
milliseconds the computer can switch from on-line 
savings depositing and withdrawal to mortgage 
accounting, payroll processing, life insurance no- 
tices, personnel records, Christmas Club account- 
ing, general expense accounting, consumer loan 
accounting and processing, or any other banking 
operation for which it might be programmed. 

It is interesting to note that the 30 hours now 
required to prepare the bank’s mortgage notices — 
a very complex and difficult process — can be de- 
creased by the computer to less than three hours. 

The machine will be working constantly at off- 
line processing. When an on-line inquiry is made 
by the Unisaver, the computer “drops whatever it 
is doing,” processes the on-line transaction, and 
instantly returns to its off-line processing. 

Completion of the installation is scheduled for 
March, 1963. 

With the proven reliability of real-time systems, 
applications are being extended at a rapid rate. 
The National Cash Register Company has just sold 
a similar system to another New York bank. The 
$1,117,000 automated system includes two NCR 
315 computers with NCR Class 42 machines at the 
tellers’ windows. Other banking installations are 
expected in the coming months. 


Other applications 


In addition, a number of commercial applications 
other than banking are being developed. 

One large commercial operation has on order a 
machine which will analyze and route incoming 
messages for the entire company. The computer 
receives every message sent in to the company, and 
relays it to those persons for whom it is pertinent. 

Another system has been rented to a very large 
company to handle order entry inventory control. 
Sales clerks will transmit every transaction to the 
computer, which will record the transaction, take 
the item out of inventory, and provide up-to-the- 
second information, thus saving time and expense, 
while adding considerably to the accuracy of in- 
ventory and production control. This system has 
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been rented for approximately $60,000 a month. 
The buyer has already spent over a million dollars 
for programming and special research. 

A planned application of real-time computing 
will have the machine doing a digital statistical 
analysis of large quantities of analog information. 

Another application, still in the planning stage, 
will provide inestimable savings for large mail- 
order companies and companies with. central 
shipping to many district offices throughout the 
country. The system will provide real-time routing 
and shipping control and will be capable of proc- 
essing some 60,000,000 items per day. The proce- 
dure will be similar to that used in banking. 

Indicative of the increasing acceptance and 
interest in real-time processing, is a statement 
recently made by the president of the abov>- 
mentioned bank, regarding the purchase of the 
UNIVAC 490 system: “The UNIVAC installation 
is designed to provide maximum accuracy, and to 
do it at a substantial saving over present methods. 
I consider ordering this equipment one of the 
greatest steps forward that (the bank) has ever 
taken in depositor benefits and better job oppor- 
tunies for employees.” e 


These monthly reports from John Diebold & Associates, 
Inc., are written exclusively for Data Processing (for 
American publication) and Automatic Data Processing 
(for British publication), and appear concurrently in both 
magazines. 


BEEMAK Hotoers 
BP-100 CARD HOLDER 


Can be attached to products, con- 
veyor belts, bins, boxes, shelving, to 
implement production control, inven- 
tory control, invoicing and other 
punched card systems. Beemak Hold- 
ers have withstood hard usage for 
eight years and are made in ivory, 
red, green, blue, yellow and black 
for color coding if desirable. Keep- 
ing correct tab cards at the source 
of record data provides better con- 
trols and faster handling of all types 
of merchandise. 








BP-130 
MAGNET 
HOLDER 


Card holder with 
four heavy perma- 
nent magnets can 
be attached or hung 
on any metal sur- 
face such as tab 
machine, filing cabinet or metal 
desks. Provides finger-tip accessibility 
to operators, reduces wasted time 
and chances of error. 

1 to 24 $1.50 each; 25 to 49 $1.35 each; 
50 or more $1.25 each. Available for 
immediate delivery, 


Write for complimentary sample BP-100 


BEEMAK PLASTICS 


7424 SANTA MONICA BLVD., LOS ANGELES 46, CALIF. 












Circle no. 11 on reader service card. 
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New ideas 


How your IBM supplies specialist helps you 
find ways to cut your punched card costs 


How can a redesigned punched card improve your 
data processing efficiency? 

Your IBM supplies specialist can tell you...and 
show you ways to redesign your cards to give you 
new data processing economies. 

Your IBM supplies specialist is a man with exten- 
sive training in data processing supplies. That’s why 


he is uniquely qualified to help you match the punched 
card to the job that you want to do. 

There’s virtually no limit to the practical cost-sav- 
ing ideas he offers you for: 


SAMPLE CARD SELECTION—You can look over thousands 
of card formats, filed by industry and application. 
One or more of these may provide the key to the card 
design problem that’s troubling you. 


DESIGN ASSISTANCE—Our designers are at your service 
through a nationwide network of Card Design Cen- 




















CUSTOMER METHODS MEN AND AN IBM SUP. 
PLIES SPECIALIST (left) study a stock card 
form book and flow charts. By matching 
the card to the job, you get the most out 
of your data processing equipment. 






THE RIGHT DESIGN. Thousands 
of stock, special, and continu- 
ous card forms, books and 
sets are on file at IBM Card 
Sample Centers. One of them 
might solve your problem. 


























NEED A SPECIAL CARD? IBM 
research has developed 
scented-ink, water-resistant, 
magnetic-ink-encoded cards— 
and a host of others, including 
cards printed in full color. 


CREATIVE SKILLS AT YOUR SERV- 
ice. At thirteen IBM Design 
Centers across the country, 
experts create cards to meet 
your specific needs, and bring 
new efficiency to your data 
processing operation. 


' card design 


ters. These experts can help you to develop your own facturing facilities. IBM gives you prompt service, 

card ideas, to apply existing formats, or to create too, on card designs and card proofs. 

new, exclusive designs for solving your problems. Your IBM supplies specialist is the man with the 
complete punched card story. Let him help you with 

EDUCATION—Seminars at our customer education solutions to your card problems. 


centers, informative literature and plant tours keep 
you up-to-date on the latest techniques in designing, 
using and caring for your IBM cards. 
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FAST CARD DELIVERY—Whether your order is large or 
small, you get fast service from nationwide manu- 
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Optical Scanner Systems and Forms 


SOME VERY INTERESTING MATERIAL in 
the forms and systems fields has 
come out of the first two Forms 
Forums, held in New York City this 
year. The Forms Forums are spon- 
sored by the Transkrit Corporation, 
and this columnist has the privilege 
and pleasure of being chairman of 
the group. The last session dealt 
with a comparison of M.I.C.R. and 
optical scanning and much valuable 
information was presented by a spe- 
cially invited panel. The panel mem- 
bers were: Mr. Charles Metz, Assist- 
ant Manager - Operations Division, 
Chemical Bank New York Trust 
Company (M.I.C.R.) ; Mr. Robert W. 
Gallant, Assistant Vice President, 
Chase Manhattan Bank (M.I.C.R.) ; 
Mr. Charles Koenig, Assistant Man- 
ager-Data Processing, National Bis- 
cuit Company (scanning) ; Mr. J. E. 
Bull, Assistant Vice President, First 
National City Bank (scanning) ; and 
Mr. Joseph R. DeParis, Manager - 
Systems and Data Processing Re- 
search for the F & M Shaefer Brew- 
ing Company, who presented the 
“jmpartial observer’s” viewpoint. As 
you well know, Mr. DeParis also has 
a regular column appearing in 
DATA PROCESSING, along with 
this author. 

This month we will cover the 
scanning side of the picture, as well 
as giving Mr. DeParis’s observations. 

Mr. Koenig reported great success 
at National Biscuit with a major 
Optical Character Recognition appli- 
cation. It is used to capture sales 
information without changing exist- 
ing equipment at the originating 
locations, except for a type font 
change to the special “Self-Check” 
font. Their OCR machine (made by 
Farrington) processed 60,000 line 
entries daily of eight average char- 
acters per line, with a maximum of 
10 per line. Rejects, when they occur, 
are due to either partially printed 
characters, smudged or shadow- 
printed characters, or poor ribbon 
quality and uneven printing. 
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Scanner form 


A special form was designed for 
use by their sales branches in sub- 
mitting the required scanner input 
material. This form was tailored for 
insertion into a wide carriage add- 
ing machine and to conform to the 
form feeding mechanism of their 
scanner. This document can handle 
from a minimum of two, to a maxi- 
mum of 28 lines. This form was re- 
vised once since its inception in an 
attempt to improve the quality of 
the input media by using a heavier 
bond paper of whiter texture. This 
allowed for a greater contrast of the 
printed character in comparison to 
the background. This modification 
improved the reading quality con- 
siderably and resulted in a lowered 
reject rate. 

The National Biscuit. Company 
system requires two key punch oper- 
ators to handle rejects and only one 
scanner operator. This compares 
with 18 key punch operators and a 
like number of machines that would 
be needed in a key punch system. 

Mr. Bull said that First National 
City Bank uses a heat transfer mas- 
ler in a high speed printer at the 
rate of 1,200 lines per minute, to 
produce completed checks. The ma- 
chine is equipped with optical scan- 
ners which do not read, but which 
check the presence or absence of data 
in a particular area. He added that 
the high-speed printer and the heat 
transfer printer must be correctly 
adjusted, the paper and carbons must 
be exact, and the pressure and room 
temperatures must also be in line in 
order to achieve good results from 
the scanner. Thus, maximum pre- 
cautions must be observed to assure 
top quality work. 

Mr. Koenig added that they are 
favorably impressed with the results 
obtained in scanning “sub-standard” 
documents. They have a _ proof 
method that they worked out over 
three years by which they get only 
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a four percent reject for the lines 
they process. 

Mr. DeParis, playing the role of 
a neutral observer, said that both 
M.I.C.R. and optical scanning have 
made a real breakthrough in the in- 
put area of data processing. He be- 
lieves there is an assured place for 
both in the field. One point in favor 
of the rapid spread of optical equip- 
ment is the fact that normal busi- 
ness equipment can be used at the 
source instead of expensive special 
equipment. He cited re-entry type 
documents and re-circulating docu- 
ments as obvious conversions to 
scanning. An example of this would 
be utility bills, which have a detach- 
able stub that is sent back to the 
utility company with the customer’s 
check. 

Next month we will cover some 
M.I.C.R. applications outlined at the 
Forms Forum. 
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Management 


Kor Tomorrow 


An industrial consultant’s viewpoint on future managers increasing responsibilities 


PETER F. DRUCKER, industrial consultant, speaking 
before the NAM Executive Conferences on Man- 
agement of Human Resources, in a series of five 
meetings across the country, emphasized the change 
in our outlook for management, workers, and the 
economy. 

One of the factors which is going to make the 
greatest difference to our entire business way of 
life is international competition, for as Drucker 
said: “An economically unified Europe would be 
not only two or three times as great in economic 
power as Soviet Russia, it would be at least as 
great in economic power as the United States. 
The key countries on the Continent have been grow- 
ing more active economically these last 10 years 
than we have — more actively also than Russia. It 
is from a revised Europe that the competitive 
challenge arises.” 

This is the competition that is changing the de- 
mands on managers, all of whom must try to obtain 
economic performance, and achieve this through 
organizing human efforts, their own and others. 

“The only way to defend profit will be through 
maintaining capacity to compete,” said Drucker. 

Who achieves economic performance is the chal- 
lenge to all managers, regardless of what kind of 
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work they do. There is a shift, already in evidence, 
from manual work to what he calls knowledge 
work, and he offers an old definition, ‘““economic 
advance is the progressive replacement of work 
by brute force through work by knowledge and 
concepts.” 

He questions that we have advanced in this by 
saying: “I do not see any results, whether in terms 
of profits of a company or performance of the 
economy.” 

Thus he believes we do not yet know how to 
make real use of this knowledge resource. Learn- 
ing to make it truly effective is one of the great 
jobs for tomorrow’s manager. 

“Knowledge work is not productive unless it is 
concentrated. We have to change our outlook from 
the past half century when industrial engineering 
skills made most manual jobs simple enough for 
the average person. 

“In manual work you can replace one first-rate 
man with two mediocre ones. In knowledge work 
you cannot.” 

Efficiency is no longer a pertinent measure of 
work in the knowledge area, only effectiveness 
counts. Unfortunately we have not yet learned to 
organize for or to measure effectiveness. 
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As Americans are by far a small minority among 
the world population, they cannot compete on 
manual strength or skills and our area should be 
leading with knowledge work. 

“We have to excel through the performance of 
our knowledge work. And this is a new task for 
the manager, a task which both enables him to 
make a much greater contribution, but also puts 
him against a new and big demand.” 

Among the dilemmas which must be solved is 
the increasing need for specialization, towards 
which we are rapidly moving, and the contra-pole 
of increasing occupational and job mobility. 

“The more specialized a man is, the more he can 
achieve within a narrow area. But also the more 
difficult it is for him to move out of one and into 
another area. .. . Today’s crafts might easily dis- 
appear overnight. The flight engineers are a recent 
example. They only came into being with the four 
engined propeller airplane, and fifteen years later, 
with the coming of the jet, they became obsolete.” 

Today an instrumentation engineer is out of his 
depth in any other area. A computer logician knows 
an enormous amount about very little — and he 
cannot easily move into other areas of mathematics. 

Even older crafts may disappear overnight, some 
in existence for a long period. One example Drucker 
used was printing, which he believes probably will 
be done in the future by inkless reproductions, such 
as now used in offices, which will require skills but 
not the old skills of lithographer or typesetter. 

Job mobility is being restricted, not only in fac- 
tories by labor contracts, but also in areas of sal- 
aried work in accounting, engineering, and even 
in personnel. 

To maintain our economic performance we have 
to foresee and plan for the clash between special- 
ization and mobility — for we need both — and 
that will be a managerial job. 

“The development of people will therefore be- 
come an increasing concern and in itself, one of 
the major and new dimensions of the job of 
managing. 

“It is the manager who is the visible difference 
between the economic system of the Free World 
and those of the dictatorships. The basic differ- 
ence is that the Free World believes in a variety 
of autonomous, self-governing decision centers 
throughout society, and especially in the economic 
sphere. The dictatorships believe only in tech- 
nicians who carry out the orders of a central, all 
powerful decision maker.” 

Drucker bases his future look on two hopeful 
assumptions: 

That there be no total war within the next few 
years; and that there is also no world wide political 
defeat of the United States and of the cause of 
freedom and decency for which we stand. s 
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An interview with Peter Drucker 


In an exclusive interview with Peter F. Drucker, 
DATA PROCESSING Magazine wanted to know 
what part data processing equipment and process- 
ing would play in this future picture. 

“One of the most important things that data 
processing can do is to furnish managers with 
information,” said Drucker. “At the present time 
management is being drowned in a sea of data 
which puts such a drain on time that often man- 
agers are better off without any of the reports. 

“Reports and figures come through but are not 
actually designed for anyone in particular. Top 
management does not always get information in 
good usable form.” 

Data processing technicians are too concerned 
with their hardware at this point, Drucker be- 
lieves, and the managers are not sure of what they 
need and do not ask how they can get information 
especially designed to help them manage and make 
decisions. 

“Most manufacturing companies are still run by 
the braumeister’s nose,” said Drucker, feeling that 
in spite of the upcoming automation machinery, 
much business is still run by intuition or hunch. 
But the intuitive manager is going to be obsolete 
and will be replaced by the man able to handle 
systematic knowledge. 

To get effective results there will have to be deep 
organizational changes, cutting across traditional 
organizational lines of the present. 

The best use of computers is being made by pro- 
duction management, Drucker feels, and office data 
processing is the application of those methods to 
the office. 

While today it is the trained technician who can 
do programming, an increase of these many fold in 
middle management is foreseen by Drucker. In 
another decade nearly everyone will be program- 
ming. Nor does he think it is such a tremendous 
job to learn programming, for he claims that he 
can teach anyone to program for ordinary data 
processing in three hours, after that it is just prac- 
tice. To back up his claim that there is no great 
mystery involved he cited as an example his 17- 
year-old daughter who taught herself to program 
from books and could actually make her programs 
work when he got her access to a medium sized 
computer. 

It takes five years, Drucker believes, for man- 
agement to learn to live with a new computer in- 
stallation. In the first stage there are fantastic 
expectations, and for about three years these lead 
to frustrations and mounting irritation. In the 
third stage either the computer is abandoned or 
management comes to realize that it is only a tool, 
which to be effective must deliver what they 
need. And management must decide what the 
information needs are for its particular operation. 
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DeParis on EQUIPMENT —A Monthly Feature 


Programming Languages 


PROGRAMMING is the art of putting 
together a logical sequence of in- 
structions which will direct the ac- 
tions of a computer system. In the 
early computer days programming 
was accomplished by writing the 
instruction sequences in the language 
of the computer. This was known 
as writing in absolute or machine 
language. 

This coding method proved to be 
slow, difficult, and prone to error. As 
a result, the idea of mnemonic or 
symbolic representations of machine 
language was born. Today, program- 
ming systems of many varieties are 
available to facilitate the program- 
mer’s job. As a result of this effort 
to simplify and speed up coding, so 
called automatic programming sys- 
tems have evolved representing suc- 
cessively higher levels of language 
in computer programming. 

There are at least three language 
levels represented in programming. 
The highest level is a common lan- 
guage, such as Cobol, oriented to the 
requirements of a problem, not to 
the requirements of any particular 
computer. The intermediate level is 
represented by the many symbolic 
programming systems which are 
written in a language oriented to the 
requirements of a specific computer. 
The lowest level, the one to which all 
higher levels must ultimately be re- 
duced, is actual machine language. 

In the process of developing these 
higher language forms and of reduc- 
ing them automatically to actual 
machine language, a new lexicon has 
come into being. Not being univer- 
sally defined, many of these terms 
are not understood or at best are 
used casually and interchangeably. 
Needless to say, an oft-confused art 
becomes even more confused. 

Let’s trace the phases which 
usually take place in translating a 
program written in a higher lan- 
guage like Cobol to the actual 
machine language of a specific com- 
puter. Then we can attempt to ex- 
plain some of the technical language. 
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How Cobol is used 

For our example, let’s assume that 
the program is written in Cobol. The 
program as written is called the 
source program. The source program 
is input to another program called a 
processor or compiler. One function 
of the processor is to translate the 
Cobol language of the source pro- 
gram into the intermediate language 
of the computer. This is the symbolic 
programming language available for 
each type of computer. Another func- 
tion is to explode the macro instruc- 
tions of the source program into the 
many individual instructions they 
represent. Accordingly, the output 
of this pass against the processor is 
another program in the symbolic 
language of the computer in question. 

The final phase is to enter the 
symbolic program as input to be 
processed by the assembly portion of 
the processor. The functions of the 
assembler are to assign actual stor- 
age addresses to symbols and to 
convert symbolic operation codes to 
actual operation codes. The output of 
this phase is a program called the 
object program which contains the 
job instructions in machine language. 

These phases are generally repre- 
sentative of the procedure involved 
in translating a higher level lan- 
guage to the machine language of 
a computer. Sometimes the processor 
embodies both the compiler and 
assembler sections, sometimes the 
assembler is separate, but in either 
case the sequence of events is the 
same. 


Terminology defined 


Let’s go back now and look over 
the new semantics and explain what 
they mean. First we have the expres- 
sions, source program and object 
program. The source program is the 
instructions as originally written, 
i.e., Cobol, Autocoder, Soap, Fact, 
Algol, etc. This program is trans- 
lated by the processor into an out- 
put program called the object pro- 
gram. The object program is the end 
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product, a program in the machine 
code of the computer. It is this pro- 
gram which will be used over and 
over again to process transactions 
through the computer. 

Sometimes you may find the ex- 
pression, source computer or object 
computer. Source computer refers to 
the computer being used to generate 
the object program from the source 
program. Object computer refers to 
the computer in whose machine code 
the object program is being turned 
out. This situation comes about be- 
cause it is possible to pass the source 
program through a higher level com- 
puter to generate an object program 
to be run on a lower level computer; 
hence the one is the source computer, 
the other the object computer. 

Looking back, we see reference to 
processor, compiler, and assembler. 
Still another term in common usage 
is translator. Processor and trans- 
lator have the same meaning; there- 
fore, they can be and are used 
interchangeably. A processor is a 
program which will translate a high 
level source language into a lower 
level language, ultimately to the 
machine code of the specific com- 
puter involved. In the case of a 
source program written in Cobol, 
there is a different processor for 
each possible object computer. Cobol 
itself is a common language; it is 
the Cobol processor of the object 
computer which translates this com- 
mon language into the native lan- 
guage of the computer. 


Translators, assemblers, 

and compilers 

Continuing with this translation 
theme, there are two basic types of 
translators, assembly programs and 
compilers. An assembly program gen- 
erates one machine language instruc- 
tion for each source language in- 
struction fed to it. Assembly is the 
last phase in the process of trans- 
lating from source program to ob- 


(continued on page 50) 
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By William L. Hooker 


Control Standards 
for Punched Card Equipment 


Controls may make difference for justification of equipment 


WHAT IS YOUR COST? It might be far more than 
you think! 

It is a basic axiom that in any competitive busi- 
ness field any item of cost must be substantiated 
and a continuing effort made to reduce that cost. 
When a concern has decided that the end of the 
road has been reached with respect to cost, it is 
undoubtedly right; it has reached the end of the 
road — period. 

A good incentive to keep in mind is that every 
one dollar of cost reduction is equivalent to a $14.00 
increase in sales volume; these are pretty good odds. 

With respect to any equipment which requires 
the outlay of money, the cost must be justified. 


The question is how. The answer is quite simple 
— production and usage controls. 

The following controls can be used on most any 
type of equipment. They are easily installed, simple 
to maintain, accurate and inexpensive. 

The prime intent of the controls is to provide 
facts which will replace the all-too-common state 
of apriori, by which too many cost figures are ob- 
tained. Data provided by these controls will deter- 
mine the usage of the equipment and whether the 
equipment is fulfilling the intent of purchase. 

The tools needed for these controls are: 

1. An inexpensive meter (about $50.00 installed) 

2. Job report sheet (Figure 1). 


Actual usage of most all equipment can be re- 
corded by the installation of these meters. The 
meter must be so installed that it would operate 
only when the machine itself is actually operating. 
Therefore, it must function only when the card 
feed mechanism of the machine is operating. The 
recommended type of meter would be one wherein 
the dial reading would be in hundredths parts of 
an hour, such as 009:67. The installation of an 
external receptacle to accept the meter plug is 
recommended for quick interchange of meters as 
required. 

Job record sheets would be available on each 
metered machine on which would be recorded the 
following (Figure 1): 

1. Meter: start and stop readings 

2. Clock number (optional) 

3. Job number and operation number 

4. Set-up code column 

5. Wall clock: start and stop readings. 

The above information requirements are basic. 
Additional data may be recorded to fulfill individual 
needs. 

In practice, upon being assigned or starting a 
job, the operator would record the above basic 
information on the job record sheet, signing in at 
the start of the job and signing out at the end of 
the job. In the event that the operator is running 


Figure 1 
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METER READING 


MACHINE TIME ANALYSIS ; Midnight 
DATE 





TIME CONVERSION 
CHART 


1PM ~ 13.0 
2PM - 14.0 
3PM - 15.0 
4PM — 16.0 
5PM ~ 17.0 
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Machine Type - 407 


REPORT OF MACHINE USAGE 

















Meter Readings 
Mach. No. Previous Current Hours of Usage 
#1 1681.4 176. 9 176.9 - (68.2 4108.7 - See 
Note No. 1) 
#2 8356. 6 8603.0 246. 4 
#3 3077.4 3323.6 246. 2 
#4 297.7 334. 4 36.7 
#5 4562.0 795.6 217. 6 - (171.2 4 46.4 - See 
Note No. 2) 
ey, | 82.8 715.6 132.8 
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TOTAL USAGE 











2639.2 





NOTE: 
000. 00 - last reading 108. 7. 





No. 1 - Last reading on #1 was 1749.6; meter was checked and re-set to 


No. 2 - Last reading on #5 was 4733.2 before removal. New machine was 
installed and last reading was 46. 4. 





Figure 2 


more than one machine he would sign in and out 
on all machines: i.e. on each machine which had 
its own meter and record sheet. 

Each day at the beginning of the first operation 
the meter reading for that machine would be 
posted to the block provided (see upper right hand 
corner on sample sheet, Figure 1). 

In a small or limited machine room operation, 
the actual machine usage for each machine could 
easily be determined on a daily basis by deducting 
the start-of-day meter reading from the last read- 
ing for the current day. The difference would be 
the actual usage and could be posted to a daily log 
book by machine type and accumulated on a weekly 
or monthly basis. In this manner the actual machine 
usage would be available for each type of machine 
(Figure 2). 

Reports showing 10 or 20 hours of actual usage 
during a month when 173 hours of rental were 
paid for are not uncommon. 


Costs 


Let us take for example a piece of equipment for 
which the base rental fee is $600.00 per month, 
plus the 10 percent tax. In a month in which the 
report showed a usage of 20 hours and allowing 
a factor of 25 percent of the usage for handling 
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and set-up, we have a machine cost of $26.50 per 
hour. 
$660.00 _ 660.00 
(25% of 20) = 25 
This points out how the machine cost per hour 
can be exorbitant when the actual usage hours are 
only a small part of the total rental hours paid for. 
Using the figures in the above example, there would 
be a potential of 118.0 hours of machine time 
available over and above the actual usage: 
Potential 118 + (25% of 118) = 148 hours 
Actual 20 + (25% of 20)= 25 hours 
Rental hours paid for 173 hours 


= $26.50 





20 + 


In a larger machine room it might be desirous 
to know the cost per job and/or the production 
efficiency of a machine group. It might well be 
advantageous to have the productivity of a given 
individual or a given type of machine to uncover 
bottlenecks and unaccountable building up of back- 
logs of work. All of this information is available by 
having the basic information which was recorded 
on the job record sheets key punched into cards 
and thus be available for processing to produce 
information formerly unavailable. In the event of 
requiring complete information for reporting as 
outlined above, set-up and handling allowances 
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INTERNAL TIME COMPUTATION 


















































































Opr.| MachJ Clock Mach, Set Ela- Ela- |Clock/Meter 
Job No} No. |Code | No. |Date} Shft |Type| Up |Start | Stop/ psed|Start | Stop} psed | ExteyInter 
859416], 1A 4 |A- 1 407 1 # 76 . 6 | 83460/835 

Figure 4 ATTENDANCE SUMMARY 
Department: Punched Card 
Month: Section: Machine Room (407) 
Hours Paid Paid Training |Vaca-|Total Paid Net 
Total | Ill- Holi- Hours Not | Available 
Name Reg. |O. T. |Hours| ness |A. W. FH. days % |Hours| tion |Available Hours 
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should be established, and the amount of internal 
machine time must be reckoned with in computing 
the efficiency of an individual or group of operators. 


Determining internal time 


A suggested method to determine the amount of 
internal time, i.e. when more than one machine is 
being operated by an individual at the same time, 
is as follows. A control board would be wired so 
that: 

The “start-clock time” is compared to the “stop- 
clock” time for the previous operation. In the event 
that the “start” time is equal to or greater than 
the “stop” time the difference between the “start” 
and “stop” time is determined and listed in a gross 
elapsed time column. In the event that the “start” 
is of less numerical value than the previous “stop” 
time the previous “stop” time is subtracted from 
the new “stop” time and the difference is printed 
in the “net” elapsed clock time column. 

The gross elapsed meter time is compared to the 
“net” elapsed clock time and when the meter time 
is greater, the excess is printed to a column as 
“internal machine time” (Figure 3). 

The elapsed time for both the “‘wall clock” read- 
ings and the “meter” readings would have to be 
punched into the cards before the above computa- 
tion for internal time could be performed. This 
would be a machine operation. 

The net available man hours, which are required 
to compute the operating efficiency, would be 
obtainable from attendance records, taking into 
consideration such deductible time as out sick, 
training, loaned or other non-machine time assign- 
ments (Figure 4). 

The operating efficiency is determined by divid- 
ing the total machine hours (plus the handling and 
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set-up) by the net available hours (Figure 5). 

The actual operating cost of computer equip- 
ment cannot be over emphasized and usage con- 
trols should be established to determine realistic 
requirements. 

The sample worksheets and reports show pos- 
sible operating information which would be avail- 
able by the foregoing method. Several variations 
and other reports would be available by the 
collection of the suggested basic data. g 











Figure 5 
Report For: 407's 
Month Of: 
1. Total Standard Hours 3080. 4 
Internal Hours (Deduct) 417.4 
Adjusted Total 2663.0 
Board Wiring (Add) 8.8 
Net Std. Hours 2671.8 2671.8 
2. Total Paid Hours 
Reg. Hrs. (Paid) 2240.0 
Oo. T. Hrs. 138.0 
Borrowed Hrs. 982.7 
Total 3360.7 3360. 7 
Paid Hours Not Available 
Illness 130.0 
A. W. P. 47.0 
Holidays 112.0 
Training 96.8 
Vacation 120.0 
Loaned 204.5 
Man. & Cler. (999) 86.5 
Class Training 15.0 
Other 
Total (Deduct) 811.8 811.8 
3. Net Available Hours 2548.9 2548.9 
Operating Percent (divide Item 1 by Item 3) 104. 82% 








DATA PROCESSING 











a button 
..Get 


INSTANT 


Records, facts, figures—any information is 
available in seconds at the touch of a button 
with 3M Microfilm Products. 3M makes it so 
easy to put the magic of microfilm to work 
cutting the costs of paperwork—speeding 
business communications—saving valuable 
space—in short, making filmwork easier, 
faster, less costly than paperwork. Find out 
now how you can put microfilm to work—get 
instant information—with 


3M MICROFILM 


PRODUCTS 


MMitanmesora [ftmine ano \ffanuractunine company 
st. pau, mann. °° - WHERE RESEARCH IS THE KEY TO TOMORROW 


Circle no. 14 on reader service card. 
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INFORMATION! 


with 8M Microfilm Products 


BRAND 










TAKE A COPY— 

in seconds of any in- 
formation you want 
in 8% x 11 inch size. 
The ‘‘Filmac” Reader. 
Printer gives you an 
exact, clean copy. 


TAKE A LOOK— 

at the enlarged mi- 
crofilmed information 
. on the bright view- 
ing screen of the 
THERMO-FAX “Fil- 
\ mac" Reader-Printer- 


N. Touch a button and... 


MINNESOTA MINING AND MANUFACTURING COMPANY 
DEPT. FCN- 121, ST. PAUL 6, MINNESOTA 


r 
| 

| 

| Please send me facts about how | can get Instant Information with 
| 3M Microfilm Products. 

Name. 
| Title 
| Company 

| Address. 

| City. Zone___State 
| 
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Aerospace Facility 


H 800 in 


COMPUTER CENTER in Honeywell’s new $5 million aero- 
space facility in Minneapolis is highlighted in this night 
photograph. At the right is the Honeywell 800 electronic data 
processing system, and at the left an array of 16 analog 








computers. 





Minneapolis-Honeywell dedicates $5 million aero addition 


COMPUTER CENTER at new aerospace facility consists 
of 16 analog computers (foreground) and the most powerful 
Honeywell 800 digital electronic data processing system built 
to date (background). 
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VISITORS WERE STARTLED and amused to hear 
excerpts of Clarinet Polka, Stars and Stripes 
Forever, Nola, and Jinglebells issuing from the 
Honeywell 800 computer at the data processing 
center at the dedication of the M-H Aero plant in 
early October. 

Ordinarily the 800 is not a jukebox. In this in- 
stance it was programmed to sound like a wood- 
wind for the diversion of the press, to lightly top 
off a day of touring the aerospace facilities and 
being briefed on the control and guidance systems 
for space vehicles at this Minneapolis plant. 

The data processing center itself is overwhelm- 
ing with its array of 16 Pace and Reac analog 
computers and large digital spread — the largest 
800 yet built. The configuration includes 12 tape 
units, two tape control units, a central processor 
with three extra core memories which brings capac- 
ity to 16,384 words; there is a floating point option 
(which connects to the processor), high speed 
printer (900 words/minute), a 60,000 character 
a minute paper tape reader, plus a 650 card a 
minute reader and 100 card a minute punch. 
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NEW SPACECRAFT AUTOPILOT that “thinks for itself,” 
scheduled to fly hypersonic X-15, gets a final check at Aero- 
nautical division. The autopilot, called an adaptive flight 
control system, contains nearly 9,000 parts. Intricate wiring 
(background) is heart of the system. Unit at the left is a 
checkout console. 


Honeywell believes this center is the first in the 
industry to combine use of analog-digital for scien- 
tific processing while simultaneously performing 
business data processing. This combination is pos- 
sible through conversion of analog-to-digital and a 
real time control unit to transfer problems directly 
from one computer to another. The parallel proc- 
essing abilities of the 800 allows it to handle busi- 
ness problems right along with the scientific. When 
the computer goes on two full shifts in January it 
is expected that two-thirds of the time will be taken 
by scientific and one-third by business problems. 

The center will operate as a service for all plants 
of the Aero division, including the Minneapolis, St. 


(continued on next page) 
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SATELLITE SIMULATOR at Honeywell’s new aerospace 
facility is shown with the Project Mercury attitude stabil- 
ization and control system mounted on its surface. The en- 
tire simulator platform, weighing two tons, is supported on 
an air bearing that isolates it from the influences of friction 
and gravity to reproduce space-like conditions in the lab- 
oratory. It is so sensitive it will record the weight of a fly 
alighting atop. 
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Petersburg, and Los Angeles plants, plus scientific 
for the M-H Ordnance group. 

The 117 members of the staff at the center will 
handle these functions for each of the five major 
departments of the division: 

Research — Applied research problems, formula 
evaluation, simulation and technical information 
retrieval. 

Engineering — Design, data reduction, project 
cost reporting, government reporting, proposals, 
and division catalog part and material usage. 

Contract Management — Contract control, cus- 
tomer order summary, shipments to customer, sales 
statistics, and sales forecasts. 

Factory — Quality analysis reports, vendor rat- 
ing, production schedules, bill of material re- 
quirements, parts inventory analysis and orders, 
production accomplishment, and inventory dollar 
summaries. 

Financial — Inventory accounting, financial re- 
ports, standard cost calculation and maintenance. 

The 800 will daily schedule its own time by exec- 
utive routine to meet all demands for its services. 
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Previously the Datamatic 1000 had been used in 
the division. This was not capable of the scientific 
work. A three day workload of paperwork for the 
older and slower 1000 will be reduced to one day 
on the 800. 

The space work of the Aero division has included 
participation with inertial guidance systems and 
reference systems in 44 out of the 54 successful 
space launchings to date. Aero is developing guid- 
ance and control equipment for the three manned 
space programs — X-15, Mercury, and Dyna Soar, 
and the inertial guidance system for Centaur and 
Saturn. 

The autopilot (which had a successful test on 
the X-15 in late November) is an adaptive flight 
control system with the ability to sense conditions 
around the vehicle it controls and to automatically 
adapt the performance of the vehicle to meet these 
conditions. It is the first flight control system ca- 
pable of blending aerodynamic and reaction controls 
at the critical time in manned space flight when 
the craft emerges from the atmosphere and reaction 
controls must take over. 

The autopilot’s core is a 92-pound miniature 
computer measuring 21 x 24x 9 inches. It contains 
90 complex electronic circuit cards with 8,771 
parts. The circuits are dual redundant and failure 
of several entire circuits (unlikely) does not stop 
the function of the autopilot. 

Another product at this plant is the company’s 
electrically suspended gyroscope. This consists of a 
hollow beryllium sphere (whose accuracy is meas- 
ured to a tenth of a millionth of an inch) sus- 
pended within a vacuum in a ceramic case and 
rotated at high speed. The ball replaces the earth 
as a reference point and promises improved 
gyroscope functions. 8 


SHINY BALL in this picture is the heart of Honeywell’s 
new electrically suspended gyroscope said to promise greatly 
improved accuracy for space vehicle guidance systems. An 
electronic measuring device precise to a millionth of an inch 
is being used to check sphericity of the ball. The graph in 
the foreground records the measurements. The ball must be 
accurate to better than five-millionths of an inch. 
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YOUR business will benefit 
with NCR Data Processing! 





Regardless of the type or size of your 
business, you will benefit from the effi- 
ciencies of National Data Processing. 
From one or more of NCR’s original 
entry products—accounting machines, 
cash registers, listing, window posting 
and receipting systems—you can get 
just the input media of your need and 
choice. This may be punched paper 
tape or punched cards. 


FROM 
ORIGINAL 


eeeeee 





This input media is processed 
quickly, accurately and economically 
by an NCR computer specifically de- 
signed to furnish complete record infor- 
mation tailored to your specific needs. 
NCR offers a full range of Data Proc- 
essing Systems: small, medium, and 
large-scale computers, plus a network 
of processing centers. 

For more complete information on 


NCR GOES ALL THE WAY FROM ORIGINAL ENTRIES TO FINAL REPORTS. 


THE NATIONAL CASH REGISTER COMPANY, Dayton 9, Ohio 
1039 OFFICES IN 121 COUNTRIES * 77 YEARS OF HELPING BUSINESS SAVE MONEY 


Circle no. 18 on reader service card, 
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TO FINAL REPORTS 


FINAL REPORT 


——2 fan (ee 


FINAL REPORT 


oe A Cee 


how NCR Data Processing can benefit 
your business, call your local National 
Branch Office or WRITE TO US 
TODAY! 
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Predated Checks 


A unique wiring application 


. 


IN THE BUSINESS OF DATA PROCESSING today we find 
it much to our advantage to utilize the full capabil- 
ities of the machines to reduce processing costs, 
such as card and form usage, and machine and 
operator time. 

Because of the nature of the mutual fund invest- 
ment business, we have found it a great service to 
our investors to provide them with a book of 12 
predated checks for ease of investing systematically 
a specified amount each month. These checks are 
signed by the investor and are forwarded to the 
company to be deposited each month on the specified 
date. 

However, the time and expense involved in typing 
predated check books and handling and assembling 
this data by hand has warranted our consideration 
of converting to a machine application. 

As there are always several approaches to a 
given problem, there can be several applications. 

One application to this problem would have been 
to use the facilities of the IBM 305 RAMAC with 
the 408 on-line printer, which we have installed at 
FIF Management Corporation. This would have 
been what could be called a nuisance job, because 
of the frequency of processing, the short time re- 
quired to complete the simple calculations involved 
and the greater length of time required to print 
the checks. 

A second application could have been to punch 
cards for the 12 checks to be printed. Because of 
the nature of the job, this could require far more 
time, card usage, storage space and equipment, and 
file maintenance time than would have been profit- 
able for machine application. 


Method 


Feeling that the following application might 
prove helpful to other types of businesses, such as 
investment, installment loan departments, insur- 
ance companies, etc., I will try to explain the pro- 
cedure we adopted and the machine facilities used 
on an IBM 407 accounting machine to print these 
predated checks. 

A 407 with 20 co-selectors, 20 pilot selectors, 
three digit selectors, and 20 counter groups was 
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used. This specific application required the storing 
of all data to be printed on the check, consisting of 
64 positions of alphabetic information, as well as 
39 positions of numeric information. This informa- 
tion was punched into two cards and stored for 
printing in counters and storage units. All 64 posi- 
tions of storage on the 407 were used to store the 
zones of the alphabet and 64 positions of counters 
were used to store the digits. 

By using a half after one impulse to read out the 
storage units during the same machine cycle as the 
counters were read out, and wiring the counter 
exits to storage exits and out to transfer print, the 
alphabet digits were combined with the zones and 
correct printing resulted. 

The counters were wired for direct reset at half 
after one time to eliminate the zeros from the 
counters meeting the zeros from the storage units. 

Because 12 checks are printed with the informa- 
tion punched in two cards, the overflow program 
feature of the 407 is used and the fifth program 
level is wired to repeat. From the emitter, 13 was 
added into a counter on a card cycle, and one is 
subtracted on each program level one. When the 
counter reached zero, an impulse was available 
from the negative balance off hub and this impulse 


By Daryl D. White 
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was used to pick a pilot selector immediately and 
by wiring an all cycles via balance test cycles to the 
common point of this pilot selector and out the 
transferred point to overflow end, the succession 
of program levels stopped when 12 checks were 
printed. This results in the machine feeding the 
next two cards and beginning the succession of 
overflow program steps all over again. 

One of the major problems in this panel is the 
wiring of the month and year counters. The cur- 
rent month is read into a counter at card cycle 
time. On overflow program level two, one is added 
into the counter, thus bringing the quantity to the 
next month to be printed. The counter is read out 


on the following level one and compared against an 
emitted 12 for the month of December. If the com- 
paring is equal, proper selection allows 11 to be 
subtracted in the month counter, thereby changing 
the month from December to January and the year 
to the next one following the current year. 


Care must be taken in selection as the pilot 
selectors do not return to normal until the next 
card feed cycle. If a pilot is picked during the 
printing of the first check of a group of 12, it will 
remain transferred during the printing of the re- 
maining 11 checks. Therefore, it is advantageous 
to use co-selectors for selection during the overflow 
program cycles. s 





DEC. 12-14 
Eastern Joint Computer Conference, IRE, 
PGEC, AIEE and ACM. 
Sheraton-Park Hotel, Washington, D. C. 


DEC. 14-16 
Forum on Legal Questions Raised by Computer 
Use in Business, Industry and Government. 
Joint Committee on Continuing Education of 
the ALA & ABA. 
Statler Hilton Hotel, Los Angeles, Calif. 
Contact: John E. Mulder, Director Joint 
Committee, 133 S. 36th St., Phila. 4, Pa. 


DEC. 27 -30 
American Statistical Association Annual 


Meeting. 
Roosevelt Hotel, New York, N. Y. 


1962 
JAN. 10-12 
AMA Workshop Seminar — The Personnel De- 
partment’s Use of Data Processing. 
American Management Center, Hotel Astor, 
New York, N. Y. 


JAN. 15-17 
Symposium of Optical Character Recognition. 
Dept. of Interior Auditorium, C Street, 
Washington, D. C. 
Contact: Miss Josephine Leno, Code 430A, 
Office of Naval Research, 
Washington 25, D. C. 


JAN. 18-20 
National Association of Accountants Meeting. 
Subject: Reports to Management. 
Conrad Hilton Hotel, Chicago, Ill." 


JAN. 29-30 
Financial Management Seminar. Sponsors: Uni- 
versity of California, Berkeley, Federal Gov- 
ernment Accountants Association, and Federal 
Business Association. 
Union Building, University of California, 
Berkeley, Calif. 
Contact: Lewis Nash, Univ. of Calif., 
Berkeley, Calif. 


JAN. 31 - FEB. 2 

AMA Clinics — Data Processing Conversion, 
EDP Computer Simulation, Data Systems 
Analysis for IDP, Operations Research, and 
Data Processing, and Data Processing Execu- 
tive’s Advanced Workshop. 

AMA Management Center, 

Hotel Astor, New York, N. Y. 





Coming 


Events 


FEB. 6-7 

Symposium on Redundancy Techniques for Com- 

puting Systems. 
Dept. of Interior Auditorium, C Street, 
Washington, D. C. 
Contact: Miss Josephine Leno, Code 430A, 
Office of Naval Research, 
Washington 25, D. C. 


FEB. 7-9 
Third Winter Convention on Military Elec- 
tronics, IRE: PGMIL. 
Ambassador Hotel, Los Angeles, Calif. 
Contact: Wm. L. Johnson, 
c/o IRE Los Angeles Office, 
1485 So. LaCienega, Los Angeles, Calif. 


FEB. 12-20 
American Bar Association Midyear Meeting. 
Edgewater Beach Hotel, Chicago, IIl. 


FEB. 12-14 
AMA Worshop Seminar — The Personnel De- 
partment’s Use of Data Processing. 
Statler-Hilton Hotel, Dallas, Texas. 


FEB. 14-16 
International Solid State Circuits Conference. 
Sheraton Hotel and Univ. of Pennsylvania, 
Philadelphia, Pa. 
Contact: Richard B. Adler, Rm. C-237 
MIT Lincoln Lab., Lexington, Mass. 


FEB. 19 
ADAPSO Management Symposium. 
National Cash Register Center, 
Madison Ave., New York, N. Y. 
Contact: W. H. Evans, 
Exec. Vice Pres. ADAPSO, 
1000 Highland Ave., Abington, Pa. 


FEB. 22-23 
Business Forms Institute National Meeting. 
Savoy-Hilton, New York, N. Y. 
Contact: Alden E. Calkins, 
Public Relations Counsel, 
350 Fifth Ave., New York, N. Y. 


FEB. 26 - 28 
AMA Clinics — DP Applications for Forecast- 
ing and Business Planning, Data Processing 
Controls and Audits, Data Systems: Production 
and Inventory Cycle, and Engineering Data 
Processing and Information Retrieval Systems. 
AMA Management Center, 
Hotel Astor, New York, N. Y. 
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PRODUCTS AND SERVICES 


VUE-FAX FILE 


VUE-FAX System Controls Cor- 
poration manufactures a visible sys- 
tem to give immediate access to data 
provided by business machines. The 
DFC/VFC system, intended for use 
with all modern data processing 
equipment, comprises a series of 
cabinets that are individually de- 
signed to fit the special needs of 
many various office systems. Cards 
are stored in vertical position, ac- 
cessible by opening top of cabinet. 
Storage capacity ranges from 10,000 
cards per unit. Features include 
aluminum spacing panel for maxi- 
mum capacity and to prevent sag, 
movable index tabs for full visibility, 
rayon velour base for additional 
stability at base of cards, and “card- 
out” control printed on face of index 
guide. 


Circle no. 40 on reader service card. 


SITE ENVIRONMENT SYSTEM 


Floating Floor Inc. has announced 
the first step in a complete system 
concept with a Site Environment 
System within a unit. The unit, 31 
inches wide by 72 inches long by 
72 inches high, weighs 1,200 pounds. 
It offers air conditioning and float- 
ing floor to handle about 600 square 
feet of site. 


Circle no. 41 on reader service card. 


PWI WIRING TOOL 


A new wiring tool for use in re- 
moving fixed wires from self-con- 
tacting control panels in data proc- 
essing equipment has been devel- 
oped by Panels Wires Inc. This tool 
enables quick removal ofwires from 
panels without damaging or mar- 
ring. The pen sized tool is 54% inches 
long and priced at $2.75. 


Circle no. 42 on reader service card. 
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SPRAY AIR CLEANER 


Sprayit Division, Thomas Indus- 
tries, offers an all purpose air clean- 
er, model 608, for appliance and 
business machine cleaning problems. 
The unit, weighing ten pounds, has 
a built in silencer and features a 
diaphram type compressor that never 
needs oiling. A seven foot flexible 
rubber hose has a thin nozzle that 
pinpoints the air jet to remove dirt. 
The unit is eight inches long, seven 
inches high and five inches wide. 


Circle no. 43 on reader service card. 


DRESSER TAPE-FILE 


Dresser Products is offering a 
heavy duty, manual tape winder, 
taking seven and nine inch remov- 
able face reels, which operates on a 
four-to-one ratio that makes it pos- 
sible to wind tapes at high speed. 
Special orders are taken for 12 inch 
reels for use with this winder, #5061 
Tape-File. 


Circle no. 44 on reader service card. 


INDEX FOLDERS 


New Art Metal “Fan-Folders” are 
designed for indexing by data proc- 
essing machines and used in stand- 
ard filing cabinets. First of a series 
of products designed to integrate 
conventional paperwork procedures 
to data processing, the new folders 
eliminate typing, label pasting, and 
cost of labels. 


Circle no. 45 on reader service card. 





1401 OVERLAP SYSTEM 


IBM announced optional circuitry 
which will increase the job speeds 
of the 1401 computer by as much as 
20 percent. This is possible by a 
new processing overlap feature 
which enables the computer to per- 
form simultaneously with a wide 
range of input-output functions, 
thus reducing processing delays. Al- 
though processing still must be in- 
terrupted for the actual data trans- 
fer, computing can now overlap 
much of the remainder of the in- 
put-output cycle. 

Throughput of the 1401 is in- 
creased by overlapping other func- 
tions with processing: tape read/ 
write on 7330 magnetic tape unit in 
both high and low density; tape 
read/write on 729 unit in low den- 
sity; card read and/or punch on the 
1402. 

The new overlap feature will be 
available in the first quarter of 
1962; it will rent for $250 a month 
or sell for $15,000. 


Circle no. 46 on reader service card. 


MESSAGE DISTRIBUTION SYSTEM 


Minneapolis-Honeywell’s semi- 
automatic Teletypewriter Message 
Distribution System was developed 
to eliminate a bottleneck in the U.S. 
Army Signal Corps. It resembles a 
large digital computer and acts as an 
automatic sort-and-process on in- 
coming teletype messages. The elec- 
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tronic memory remembers messages 
coming in and routes them according 
to time of arrival and priority classi- 
fication, handling as many as 105 
receiving teletypes. Priority inter- 
rupt suspends less important mes- 
sages which are remembered and 
sent later. 

The system consists of 40 cabinets 
of electronic circuitry and storage, 
a control console, five record page 
printers and 105 terminal teletype- 
writers. 

Memory consists of magnetic 
drum and magnetic tape units. Mes- 
sages can be located and retrieved 
in minutes, time of receipt of every 
message is automatically recorded, 
and messages can be filed for record 
purpose on magnetic tape. 

Circle no. 47 on reader service card. 


PROJECT PLANNING PROGRAMS 


Bendix Computer division has de- 
vised a simple and practical approach 
to project planning, similar to the 
Navy’s PERT and the Air Force’s 
PEP. Developed for the G-15 com- 
puter, it permits automatic plan- 
ning, scheduling, estimating and 
control of engineering, construction 
and development projects. 

Computer assistance for the con- 
trol and coordination of multi-fac- 
tored projects is drawing increased 
interest by business and industry 
for commercial projects. 

Input to the computer includes in- 
dividual jobs and the estimated time 
required to complete each job. Out- 
put is in chart form. The method 
allows random numbering of jobs, 
with no editing or sorting required 
of the computer. Changes and addi- 
tions can be made after the original 
program has been entered into the 
computer. The Bendix system allows 
jobs to be numbered in any order, 
with a single requirement that the 
last even be given the highest num- 
ber. The computer does no editing. 


Circle no. 48 on reader service card. 


DATA CRUISER 


Benson-Lehner has developed a 
new demonstration laboratory on 
wheels which takes equipment to 
the customer’s doorstep. The Data 
Cruiser is a truck-trailer with data 
processing equipment and a confer- 
ence room. The units aboard include 
a magnetic tape converter, an elec- 
tro-plotter and an Oscillograph An- 
alyzer Recorder, as well as a variety 
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of high speed photo instruments and 
a correlation system for instrumen- 
tation cameras. Demonstrations are 
by appointment. 


Circle no. 49 on reader service card. 


TAPE-MINDER 


Universal Tape-Minders have an- 
nounced the new 110 character per 
second 100-HH which coordinates 
with the Teletype CX Reader and 
BRPE Punch units. The Minder is 
designed to work at 11 inches per 
second on two inch diameter core. 
By using a four inch diameter tape 
clip on reel, speed can be increased 
to 22 inches per second. The Minder 


automatically handles data in un- 
attended and off hours situations. 


Circle no. 50 on reader service card. 


RECORD-A-MATIC 


American Data Machines announce 
a compact printing and punching 
attendance recorder, Record-A- 
Matic, which produces a single docu- 
ment containing all required data 
for each employee (both printed and 
punched form) for a weekly payroll. 

The records are on pre-printed 
time cards, kept in the “in” rack ad- 
jacent to the unit, which are in- 
serted into a card-feed at the top 
and automatically fed to an inner 





eliminates tip or terminal breakage . 


Single-piece construction of VPC Manual Plug wire completely 


. - cannot fall apart shorting 


machine. Two-way captive spring permits easy pull-out (exceeds 
IBM push-out requirements) yet provides strong-set lock. Nickel- 
plated Plug wire tip applied with patented “F" (bare wire) crimp 


prevents corrosion, assures maximum electrical performance. 


Millions in use. 


VPC maintains complete inventory of oll types 
wires for IBM Data Processing equipment. immediate 


shipment. 


VIRGINIA 


PANEL CORPORATION 


WAYNESBORO, VIRGINIA 





Wherever there's on IBM instollction there's a VPC 
Representative neorby. 

Manufacturing Plont located within overnight delivery 
via normal overland transportation of over 60% of 
18M installations in the United Stotes. 


Circle no. 15 on reader service card. 
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Yes, please send me complete details on outstanding feotures of 
VPC Panels, Covers ond Wires 




















unit for printing and punching, then 
returned to top of the unit for ex- 
traction. 

The output is a visual code 
punched card which is direct input 
to any data processing system. The 
unit will punch, on a daily basis, 
three columns for “in” and three 
columns for “out” time—for a seven 
day week. Time is punched on a 
24 hour basis with minutes divided 
into tenths. 

A manual handle determines in- 
and-out printing and punching. A 
microswitch detects the cropped por- 
tion of the leading edge of the card 
to prevent cards from being re- 
versed. The unit is 28 inches high, 
16 inches wide, and 11 inches deep. 


Circle no. 51 on reader service card. 
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CRIMPING KIT 


A new kit for converting obsolete 
jack-type control panel wires to the 
self-contacting type is available from 
Tech Panel Co., Inc., at a cost of 
$22. The kit consists of a specially- 
designed crimping tool and 1,000 
wire-tip sleeves. Purchased separate- 
ly, the crimping tool sells for $10 
1,000 wire-tip sleeves cost $15. 


Circle no. 52 on reader service card. 


UNIVAC’S UNICALL 


Remington Rand Univac intro- 
duced their Unicall in October. This 
is a simple alphanumeric computer 
input/output device, used with Data- 
phone 401, for remote input/output 
to any Real Time System. 

Complete messages of up to 40 
alphanumeric digits can be trans- 
mitted over Unicall over long dis- 
tance telephone lines from any point 
in the United States in about two 
seconds. Voice reply transmission, 
from magnetic drums at the com- 
puter site, begins within half a 
second of receipt of the inquiry. 

It is particularly adapted to prob- 
lems encountered in the airline, hotel, 
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auto rental, stock brokerage, credit 
reference, chain store retailing, and 
aircraft manufacturing industries, 
where fast reservations and refer- 
ences are necessary. 

The set is small, 18 x 12 x 9 inches, 
and can be set on desk or counter. 

Monthly rental for a Unicall set is 
about $30.00; sale price is tentatively 
$1,350. 


Circle no. 53 on reader service card. 


MEDIA 


The Magnavox Company has 
developed the MEDIA System 
(Magnavox Electronic Data Image 
Apparatus), a system of information 
storage and retrieval. 

This is a photographic i.f. system 
using the unit record concept. The 
unit of storage is a small photo- 
graphic film card, 16mm by 32mm; 
the prime information field will be 
two 9x14 inch information pages 
reduced 30 times. The secondary in- 
formation field contains up to 17 
digits of encoded and visually read- 
able numbers which identify the 
graphic information on the card. 

The file of cards combines manual 
and machine operations. In-filing is 
a manual operation, search is a com- 
bination of manual and machine. 

The Media flow system begins 
with the camera coder which photo- 
graphs documents and codes them. 
The microfilm is processed and dupli- 
cated for safety storage. The micro- 
film is cut to size and filed in capsules 
which are stored in Media cabinets. 
When desired for use, the selector- 
reproducer can automatically retrieve 
documents from these capsules and 
reproduce full size black and white 
copy. 


Circle no. 54 on reader service card. 


DeParis 
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ject program. Prior to this phase, 
source instructions have been con- 
verted to intermediate symbolic 
statements, each of which will as- 
semble into one machine instruction. 
To write instructions for an assem- 
bly program, the coder must know 
machine features, how the operation 
codes manipulate data, and must 
program accordingly. 


A compiler is a program which 
will generate more than one machine 
instruction for one source instruc- 
tion written in the compiler lan- 
guage. Cobol is an example of a com- 
piler source language. A compiler 
source language is more remote from 
machine language than an assembly 
program source language. Hence, a 
compiler is more complex, requires 
more time for translation, and goes 
through more than an assembly pro- 
gram does in generating an object 
program. A processor goes through 
the compiling phase (translation to 
symbolics) first and then through 
the assembly phase in the develop- 
ment of the object program. 


Macro instructions 


Macro instructions, mentioned 
earlier, are a powerful part of a 
compiler source program. Essen- 
tially macros are one line statements 
which describe a series of actions to 
be carried out by the object program. 
For example, add A to B and store 


result in C would be one macro 
instruction which would generate 
several instructions in the object 
program. 


How are macros analyzed to de- 
velop the several instructions in- 
volved? An integral function of a 
compiler is to recognize and segregate 
macro statements. These statements 
go through the macro generation 
phase of the compiling routine 
wherein a library of macro sub- 
routines generate the individual sym- 
bolic instructions called for by each 
macro instruction. These symbolic 
instructions are then assembled to 
machine language. 

The development from machine 
language programming to symbolics 
and thence to problem oriented lan- 
guages like Cobol has been evolu- 
tionary. Because of this evolution, 
these language levels have pyramided 
one on the other. This can be 
gleaned from the fact that the trans- 
lation routine involves going from 
the source language into symbolic 
language and then from the sym- 
bolics into the machine code of the 
object program. 

In the future it is only reasonable 
to expect that all processors will 
translate the source program directly 
into machine code without the 
need for the intermediate symbolic 
language. @ 
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PEOPLE AND PLACES 


Two appointments were announced 
at AUERBACH ELECTRONICS 
CORPORATION: Lawrence A. Feid- 
elman to the Systems Engineering 
Group and Joseph Reymann, Jr. to 
Technical Staff. 


Herbert F. Mauner has joined the 
management staff of AUTONETICS’ 
INDUSTRIAL PRODUCTS as long 
range product planning manager for 
non-military markets. Robert Dee 
has been named as sales manager, 
Computing Equipment, to direct 
marketing for the Recomp II and III 
equipment. 


BALTIMORE BUSINESS 
FORMS, INC. announced Charles D. 
Wood and Paul O. Wilson as vice 
presidents for the finance and ad- 
ministration division and manufac- 
turing divisions respectively. 


BENDIX CORPORATION has 
announced appointment of James E. 
Harrison as marketing manager 
of the semiconductor division and 
Ron Breitmeyer as senior systems 
analyst - market analysis, computer 
division. 


Robert C. Fischer has assumed the 
position of data processing sales 
technical manager for BURROUGHS 
CORPORATION’S Detroit district. 


Richard L. Waddell has been named 
director of public relations for the 
BUSINESS EQUIPMENT MANU- 
FACTURERS ASSOCIATION. 


C-E-I-R, Inc. has Elizabeth 
Strachan Freret as their new tax 
counsel, assistant general counsel 
and assistant secretary of the 
corporation. William C. Clawer has 
been appointed director of a newly- 
formed Business Data Processing 
Division, New York City. Dr. Eman- 
uel Singer was named director of 
technical services of the Houston 
Center. 


COLLINS RADIO COMPANY 
(Dallas) has named M. L. Doelz vice 
president and general manager of 
the company’s Information Science 
Center, Newport Beach, Calif. 
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CONTROL DATA CORPORA- 
TION announced the opening of 
their new Computer Division office 
in Houston, Texas with Clifford M. 
Keddie, Jr. as district sales manager. 
Wilbur A. Serwat will direct sales 
in a five state area from a new dis- 
trict office in Oak Park, IIl. 


DATAPULSE INCORPORATED 
has named the following as sales 
representatives: George Gostenhofer 


& Associates Inc., in Waltham 
(Mass.) and Cheshire (Conn.); 
G. Curtice Engel & Associates Inc., 
New Jersey, New York, Pennsyl- 
vania, Maryland and Washington, 
D.C.; LeeMark Associates, Inc., Kan- 
sas City and St. Louis, Missouri; 
Hytronic Measurements, Inc. in 
Denver, Albuquerque and Salt Lake 
City; John Francis O’Halloran & 
Associates in California and direct 
service to Phoenix and Tucson, Ariz. 
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By Robert W. Parsons 


Installation Management by Exception 


A way to avoid spending excessive time in record keeping 


TO EXPLAIN BRIEFLY the title of this article, the 
term “management by exception” is taken from 
computer firms whose systems men have thus 
labelled this type of management reporting which 
highlights only the trouble spots, or exceptions. 
The word “installaticn” has been added because 
our intent is to point out a system of utilization 
which can be used in varying degrees, to highlight 
the trouble spots within the installation. 

The major purpose of record keeping of utiliza- 
tion within the data processing installation are, 
we believe: 

1. To serve as a record of past experiences, to 
be considered as factors when making de- 
cisions. 

2. To prove to superiors that the installation is 
in an efficient operating condition. 

3. To emphasize an area of improvement or 
need for improvement and to show the effects 
of problem solutions. 

Several years ago, a manager of a large installa- 
tion told an amazing tale. This man claimed to 
have spent three weeks of every month in record- 
ing and analyzing utilization within his installa- 
tion. Very expensive record keeping, but appar- 
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ently he deemed this work necessary because of 
the work load. He had to know when the usage of 
a machine was creeping to 85 percent, and his 
utilization records were used to bolster his recom- 
mendations. You will agree that, whether our 
needs are ’mall or large, good utilization records 
are helpful to every manager, but the system 
should be short and economical. 

The system we have recently incorporated in 
our installation is both short and economical, as 
well as simplified. As can be seen from the sample 
utilization card pictured, we have tried to put all 
machines and all procedures on the card so that 
the blocks to the right need only to be checked. 
The advantages to this type of card are many: 

1. Easy to fill out. 

2. Information can be gained at a glance. 


3. Records can be summarized: 
a. By employee number 
b. By machine type 
ce. By type of procedure 
d. By day of the week. 

4. Additional features can be incorporated on 
the card as needed, with room to add new 
functions and new machines. 
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5. These utilization records can be handled 
either as a machine function or manual func- 
tion, depending on the time element or 
volume. 


Posting and analysis 


From the completed card, elapsed time totals 
can be posted to report No. 1— employee utiliza- 
tion amounts — by clock number, on either a daily 
or weekly basis. Analysis of this report would 
mainly indicate the employees not filling out cards 
and in some cases, the progress of an employee. 

Elapsed time can then be posted either daily or 
weekly to report No. 2—machine utilization — 
to show subnormal and abnormal machine time 
for each machine, and also a percentage to indi- 
cate the progress of the installation. 

Elapsed time would then be used for report No. 
3 — procedure utilization and employee efficiency 
— in the same manner as previously stated. This 
summary can be very informative if: 

1. This summary is checked to a time summary 
of standards for each of the major proce- 
dures for variances. 

2. The clerical time spent is checked to see if 
it is out of line. Our own yardstick is that 
clerical time will be approximately 20 per- 
cent or 25 percent of the total machine time. 


3. The non-productive hours are analyzed to 
confirm whether employee efficiency is within 
the limits of feasibility. 

Most of the utilization information we desire 
to obtain is complete, with the possible exception 
of an analysis by the day of the week. By this we 
mean, a comparison of the days of each week of a 
period, to pinpoint our peak days. Once we realize 
them, we can reschedule work loads as the oppor- 
tunity presents itself, which results in a more 
even distribution of the work load. 

From the reports mentioned, charts can be 
drawn of the progress made in certain directions, 
and also of any critical areas. These charts are 
useful in graphic presentations to management. 

This procedure is not wholly foolproof since 
employees could distort the utilization picture by 
using a quick pencil to cover any number of func- 
tions of which they do not want their supervisors 
to know. This situation can only be overcome by 
using a watchful eye, and possibly, by reassurance 
to employees that results will be treated in a rea- 
sonable manner. 

On the other hand, this method is flexible, and 
has proved to be more accurate than other means 
previously tried. It enables us to create a helpful, 
graphic study in the areas that are either critical, 
or, because of their nature, tend to draw undue 


criticism. (continued on next page) 
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MARKET STATISTICS, Inc. issued 
a new brochure, Bringing the Census 
Up to Date, which describes the role 
of the business economist in today’s 
industry, demonstrates how com- 
puters are used to aid business, and 
offers ideas on how to utilize buying 
power statistics. 


Circle no. 70 on reader service card. 


MINNESOTA MINING & MANU- 
FACTURING Company has three 
illustrated booklets describing the 
use of microfilm in the Federal gov- 
ernment. These cover the role of 
microfilm at the Social Security Ad- 
ministration, the U. S. Bureau of 
Public Debt, and the U. S. Army 
Finance Center. 


Circle no. 71 on reader service card. 


PACIFIC STATES ENGINEER- 
ING is offering an eight page bro- 
chure describing its services in the 
design of devices to improve effi- 
ciency in office, factory, and labora- 
tory. The company’s specialty is the 
application of space age technology 
in the development of commercial 
products. 


Circle no. 72 on reader service card. 


RAYTHEON’S MICROWAVE & 
POWER TUBE division has a new 
70 page microwave tube catalog list- 
ing 201 active, unclassified micro- 
wave tubes of all types, ferrite 
devices, magnetic components, high 
power test modulators, and infra-red 
detectors. 


Circle no. 73 on reader service card. 


ANKEN CHEMICAL & FILM Cor- 
poration’s company periodical has a 
two page case history report on 
photocopying techniques in simplify- 
ing billing procedures. This system 
photocopies charge account entries 
for monthly invoices and statements 
in retailing, professions, and a 
variety of service operations. 


Circle no. 74 on reader service card. 


BATTELLE MEMORIAL INSTI- 
TUTE is offering a booklet discuss- 
ing “Can the Research Scientist 
Acquire a Management Attitude?” 
to representatives of industry 
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concerned with research and 
development. 


Circle no. 75 on reader service card. 


PHILCO Corporation explains Sort 
Operations, emphasizing the speed 
and capacity of the 2000 systems. 


Circle no. 76 on reader service card. 


COMPUTER CONTROL Company’s 
new catalog on Dicotron contains 
eight pages of specifications and 
technical description of linear and 
sine-cosine precision optical encoders 
for converting angular position 
information into binary code. Also 
included are encoder principles of 
operation, applications, packaging 
features and relationship between 
disk coding and degree of accuracy. 


Circle no. 77 on reader service card. 


CHARLES BRUNING COMPANY 
has published a 16-page booklet en- 
titled “Time Saver for Tax Account- 
ants.” Containing the latest ideas 
for work and reduction and prepara- 
tion of tax returns and schedules, 
the booklet is geared to speeding tax 
work. 
Circle no. 78 on reader service card. 


COMPTON CHART PRODUC- 
TIONS has written a bulletin de- 
scribing a new “Target” method of 
graphically presenting goal-directed 
data, suitable for plotting sales per- 
formances, production quotas, finan- 
cial figures and other quantitative 
data. 


Circle no. 79 on reader service card. 


DOCUMAT, INC., has issued a brief 
description of its new “Mark II” 
Reader-Printer. 


Circle no. 80 on reader service card. 


STRATO-FLOOR, INC. will supply 
interested persons with a four-page 
pamphlet dealing with Strato-Floor, 
a new type of elevated flooring de- 
signed particularly for use in elec- 
tronic computer installations, or 
wherever extensive cabling and wir- 


ing systems require under-the-floor | 


space and immediate accessibility. 
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Now Available 
Programming Training Courses 


1401 
DATA PROCESSING 
SYSTEM 
Course 102 
PROGRAMMING FOR 


BUSINESS COMPUTERS 
Course 101 


Prepare now for the 
new generation of 
Accounting Machines 





Write For Free Information 
BUSINESS ELECTRONICS 
420 MARKET STREET 
SAN FRANCISCO, CALIF. 


Inc. 
PROGRAMMING SECTION 
Over As years experience in 
Programming Training 








Accredited Member National Home Study Council 
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This precision instrument 
eliminates wasteful short strips 
of forms! Speeds up production! 


Ever-increasing usage by leading con- 
cerns is proof of the economy and effi- 
ciency of the TEDLAR JOINER. Provides 
uninterrupted feeding of forms on tab 
and high-speed printers. Reduces “down 
time”. Utilizes left-over strips of forms 
by joining them together into a continu- 
ous feeding stream. 


At Your Supplier or Write for 
Descriptive Literature and Prices 


DLAR COMPANY 
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How To Get Things Done 
Better and Faster 





BOARDMASTER VISUAL CONTROL 


¥% Gives Graphic Picture—Saves Time, Saves 
Money, Prevents Errors 

% Simple to operate—Type or Write on 
Cards, Snap in Grooves 

% Ideal for Production, Traffic, Inventory 
Scheduling, Sales, Etc. 

%& Made of Metal. Compact and Attractive. 
Over 500,000 in Use 


Full price $49°° with cards 


FREE | itout obigstion 


Write for Your Copy Today 
GRAPHIC SYSTEMS 


YANCEYVILLE, NORTH CAROLINA 
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DATA PROCESSING 
INSURANCE 


This new protection—The St. Paul Data 
Processing Policy—protects your company as 
no other single policy or plan does. It is, in 
fact, the one and only policy that can and does 
give you the protection you need with these 
three optional coverages: (1) Pays for extra 
expenses resulting from destruction or damage 
to any part of your data processing system 
whether caused by fire, flood, wind, collapse, 
theft, water damage or any of many other 
unusual perils. (2) Pays for costs of reassembly 
and reproduction of damaged or destroyed 
records and/or tapes. (3) Pays for repair and/ 
or replacement of damaged or destroyed data 
processing equipment. 

Now, if you lease your equipment, you may 
think you are covered by the lessor. And, as 
far as the equipment or certain components 
are concerned, it is possible that you are for 
some conventional perils. But perhaps only 
partially; and perhaps not atall. (And certainly 
not for extra expense, which may even exceed 
the cost of the equipment itself.) 

For your own protection, have your insur- 
ance manager, comptroller or company 
attorney make sure! 


« TOTAL 

e INSURANCE 
O} PLANNING 
CENTER 


20105 WEST EIGHT MILE ROAD... DETROIT 19 





Circle no. 21 on reader service card. 


56 





EQUIPMENT ENCYCLOPEDIA 


UPDATING SUPPLEMENT READY 


THE FIRST QUARTERLY SUPPLEMENT to the DATA 
PROCESSING EQUIPMENT ENCYCLOPEDIA will 
be distributed this month to subscribers to this service. 
Two supplements have been prepared. One updates 
information which was published in the first edition 
of Volume One of the Encyclopedia, dealing with 
punched card, punched tape, and other electromechan- 
ical equipment. The other supplement updates Volume 
Two, which describes 107 digital electronic computers, 
seven MICR devices and five optical scanners. 


The first set of supplements features specification 
changes, revised price comparison charts, and physical 
characteristics tables, as well as new system schematics 
reflecting changes in computer configurations. New 
equipment entries are in preparation for publication 
in the second set of supplements, for release March 15. 


The quarterly updating service represents a con- 
tinuation of the extensive research and editorial effort 
which produced the EQUIPMENT ENCYCLOPEDIA 
— the first and only comprehensive source of pub- 
lished information, in standardized format, about the 
entire range of available data processing equipment. 
The resources of American Data Processing, Inc., (for- 
merly Gille Associates, Inc.) pioneer publishers to the 
data processing field, have been tapped in depth to 
make the EQUIPMENT ENCYCLOPEDIA and its 
supplements the most thorough and reliable data 
processing equipment reference source in existence. 


The price for each volume (with updating supple- 
ments) is $45. Updating alone (for those who already 
have the basic volumes) is $20 each volume. 


Available from: 


AMERICAN DATA PROCESSING, INC. 
2200 BOOK TOWER 
DETROIT 26, MICHIGAN 
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BOOK SHELF 


MANAGEMENT INFLUENCE ON THE DESIGN OF DATA PROCESSING 
SYSTEMS by Edward L. Wallace. Harvard Business School, Division of 
Research, Cambridge, Mass. 1961. 259 pages. $3.00. 


This is a case study describing the efforts of a shoe manufacturing 
company to design an. automatic data processing system to reduce cleri- 
cal work and provide better production and inventory control. Emphasized 
are the company’s problems of planning and how this led to the design 
and redesign of the system. As the company’s study progressed it became 
apparent that company personnel had shifted emphasis of the study away 
from the initial problem of effecting improvements in operations planning 
and toward mechanization of existing data processing procedures. 

An attempt is made to analyze the effects of each decision upon results 
expected from the new data processing system. 

The study is in five parts: the introduction, description of the company 
and its planning methods, a previous attempt by the company to mech- 
anize its data processing which failed because of lack of cooperation, 
planning, and inadequate equipment — this previous attempt influences 
the second try at automatic data processing. The book continues with a 
description of the system now planned, methods employed in planning and 
expected results, which is followed by a critique of the company’s plan. 

The author is Professor of Accounting and Business Administration at 
the University of Buffalo, formerly at Harvard Business School and the 
University of Chicago. 8 
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take it or leave it 





New quick-as-a-flash VERI-VISIBLE 
halves posting or checking time. 


FIND AND TAKE OUT INSTANTLY. 
Veri-Visible keeps many thousands 
of records on view at operator’s 
finger tips. She instantly finds and 
takes out any one of them for post 
haste posting by hand or machine. 


LEAVE IN AND CHECK INSTANTLY. 
Without even removing card, oper- 
ator can check indexing and balance 
on completely visible corner and 
side margins. Compact, Veri- 
Visible portable or floor units 
handle anything from coded punch 
tapes and cards to one-time state- 
ment and ledger sets. Send coupon. 





Circle no. 22 on reader service card. 
PN ee J ISIBLE 


ACME VISIBLE RECORDS, INC. 

7312 West Aliview Drive, Crozet, Va. 

1'd like to know more about the way Veri-Visible systems can 
cut time and costs on my posting, checking and billing. 
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editorial 





WITH THE CONTINUED RAPID EXPANSION of American enter- 
prise in the European Common Market, the problems of 
international unification of computers and other electronic 
machines become acute. The identified areas of a modern 
data processing system can all be blended into an integral 
nerve system from which maximum service to the user 
can be derived. Techniques and the equipment performing 
these more efficient methods are in existence but their 
potential cannot be realized without utilizing them. 


The many remote points of data origin can be furnished 
an electronic path over which to deliver the raw data.The 
centers are capable of processing the raw data even if it 
is presented in a variety of media, the deserving end-prod- 
ucts of the processors can be transmitted to the remote user. 
All of this is in operation today on a national scale and 
can equally exist on an international scale for the business 
world. Already certain military processing systems have 
shown the way. 


The road to successful world-wide data communications 
does not have to depend on some future scientific break- 
through; if we have been awaiting this, it is a false excuse 
on which to base failure to progress. Future developments 
such as space-satellite communications relays will provide 
more of the wires we will need. However, in the interim 
the tools we need are at hand and we need only break down 
barriers to their use. These barriers are man-made and un- 
realistic, they are not technical. It is break-down of tradi- 
tional barriers, not technical break-through, that is needed. 
The result will be the adequacy of the data communications 
sought by progressive business organizations for their data 
processing activities. = 
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appearing with the item reported. 
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FIRST CLASS 
PERMIT NO. 13600 
DETROIT, MICH. 


BUSINESS REPLY CARD 


No postage stamp necessary if mailed in the United States 


Postage will be paid by— 
GILLE ASSOCIATES, INC. 


22nd FLOOR BOOK TOWER 
DETROIT 26, MICH. 





MAC PANEL COLA tape ... ASSURED PERFORMANCE 


Division of Adams-Millis Corporation 


MAC Panel Computer Tape is produced under rigidly 
controlled, scientific conditions to give you assured tape 
performance. Manufactured for Performance through the 
use of an improved oxide formulation that insures the 
presence and retention of the most critical magnetic 
properties as well as the prime physical characteristics: 
permanent coating adhesion . . . hard shell toughness... 
and flexibility under all conditions. Tested for Performance 
using procedures that far exceed the normal criterion for 
attention to detail. Every element in the new oxide 


MAC PANEL COMPANY @ High Point, 








computer 
tape 


MAC PANEL COMPANY | -0Gr FOBIT NORTH CAROL mA 


North Carolina 


formulation is tested before and after blending . . . every 
reel of tape produced is subjected to thorough tests 
which insure the quality of MAC Panel Computer Tape. 
Packaged for Performance in clean, dust-proof containers 
hermetically sealed inside a plastic envelope. This entire 
unit is shipped to you in a specially designed, shock 
absorbing package that features a “handy-handle” for 
carrying convenience. Write for Free Booklet: “MAC 
Panel Computer Tape . . . Assured Performance.” 
Circle no. 23 on reader service card. 
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We read and write your business language and translate it into savings! 


Today, integrated A-M methods transmit vital business to buy gasoline imprints bar code right on the sales slip. 
information faster, regardless of the ‘“‘language”’ or system It’s then “‘read’’ by an Addressograph electronic scanner 
you use. It may be via Addressograph” metal or plastic at central processing headquarters... feeding accurate 


plates or bar code. It may be “‘just plain English” 
reproduced by Multilith” masters. Or MICR type, 
punched cards, paper tape, or the impulses of 
magnetic tape. @ One example: the strange-looking 
numbers on the checks you carry were probably 
imprinted in magnetic ink by Multilith Offset — re- 
ducing posting errors, saving hours of clerical time. 
Another: that Addressograph credit card you use 


data direct to accounting. Costs cut again! &@ A-M 
equipment also extends the savings of computers 
and other high speed data processing installations. 
it helps break the input bottleneck, multiplies out- 
put to speed communication — makes such instal- 
lations really pay off! @ Talk to your nearby A-M 
representative about how modernA-M methods can 
translate your business language into new savings! 


Addressograph-Multigraph Corporation 


Circle no. 24 on reader service card. 








